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1 on of M. Macauvex's _} 
| urs of CHYMISTRY 1 
Was undertaken with the ſole View of re- 
; _ dering ſome ſim 1 Service to my Country ; 3 
„ I hoped it might contribute both to re. 
cowmmend and to facilitate the Study of a2 
Scxexce, which, though more. entertaining, 
| nſtructive, and extenſively uſeful -th: 1 et 


other, hath of late been too much neglected | : : 
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N 3 ahi fifty years Fg big „ 
1 ſince the clouds 'of prejudice, which , had 
| z- overſpread the world, began to clear mo”: 
and men were convinced, by: cultivating the Scien- 
ces and attending to Nature, that no fanciful hy- 
potheſes would ever lead them to the true cauſes 
of thoſe; various phenomena that inceſſantly and 
every where meet the obſerver's eye; but that te 
narrow limits of the human underſtanding confine 
the courſe of our reſcarches to one ſingle pat; 
namely, that of Experiment, or: the Uſe of our 
Senſes, Let, in this mort period, Natural Philoſo- 
phy hath riſen to a high pitch of i improvement, and 
may with truth be ſaid to have made much greater 
advances towards perfection, ſince the experimental 
— — Was ns than. = the- _— Vo | 
| Ore, '- 242 „ 
This is trug with.regard to every 4 of Nas 4-18 
tural Philoſophy ; but more particularly with re. 
3 to Chymiſtry. Though this Science cannot * JF 
faid--to have ever exiſted without experiments. 3 
yet it laboured under the ſame diſadyantages with 5 
the reſt; becauſe. thoſe who. ſtudied it made. all. 
their experiments with a view to confirm their own 
Hypotheſes, and in conſequence of principles which 
had no foundation Ons a in their wild 1 ima- 
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Mo” 


ö and precious M 
Re falſe is at keaft utterly 


by ledge of dee, it happened 
ments, though quite uſeleſs with regard to the end 


d ccaſion of fevaral curious diſeoveries. 
Theſe lucky conſequences of theit 1 
-bours raiſed the cour 
ther Alchymiſts, who looked! 
_ ſtance of ſucceſs as a new 


a chat account they ſer”: 
-- other Sciences. Nay, 


ahi mble of vas which —_— time ago. 
of Chymiſts. Moſt of 


a all the knowledge 


- them, and eſpecially Hoke who aſſumed the pom- 

pous title e we rg perſuaded that all 
the Metals were no other than 

niſhed eſſays towards making Gold; which, by 


means of due coction in the bowels of the earth, 


On this principle; 


arted e 2 they attempted 
niſn 2325 — had 


the Pups 
s always 


However, as 
that thoſe experi- 


for which they were originally made, 1 * 


e of the Chymiſts, or ra 


reatly increaſed the fond opinion they 
ier of themſelves," and of their Art, which 
very high above all 


n, by procuring 10 

$-- imperfect Metals this much defired- — hog ; 
To attain it they made an infinite number of expe· 

—  fiments and trials; Which all confpired to detect 

tte falſity of: their ſyſtem,” and to ſatisfy men of 

ſionſe, that the methods they "pr Were ver 

TED far from anſwering 


e che Aw. 


Gn PRA AIG] 7 1 5 
. tel * 
conit- _» 


ature's tude unfi- | 


4 advanced, gradually towards maturity, till at laſt | 
they were perfectly converted into that beautiful 


which, i nde demonſtrablß 
deſtitute of proof, and un 


* 6 
1 * be 
* 
- 


upon every ſuch in- | 
ſtep towards che Grand 


"they carried "this notion of 
ſuperiority ſo far, as to hold the reſt of mankind 

- unworthy, or incapable, of mw to uch ſublime - 
knowledge. In and or 
became an oceule and my 
"Ts N 5 9 


Reer Chymiſtry . 
Ng” mba 1 
n 5 


1 E 


 preſſions were all tropes and — ib 
metaphorical, and its axioms ſo many ! 
in ſhort, an obſcure unintelligible jargon err 
Jultett character of the Alchymiſtic Languape.- * 
Thus, by endeavouring to conceal their Meret 2 
_thioke gentlemen rendered their Art uſeleſs to man- 
kind, and brought it into deſerved contempt. But + * 
at length the genius of true Philoſophy pre vailed in 
pn, as well as in the other Sciences. Some 
oe men aroſe,” who had generofity enough t“ 
ink their knowledge no other ways valuable than 
as it proved of ſervice to Society. They did their 
utmoſt to introduce both the knowledge and he 
Practice of many important ſecrets, till then of n 
_ uſe; they drew afide the veil which hid the charms . 
of Chymiſtry ; and that Science emergi Ie N 
profound obſcurity, in which it had y ages 
lain concealed, gained the adrnirition of the he waldld 3 
as ſoon as 7 in open day. Several Weie - 
ties of ingenious men were formed in the moſt 
Learned countries ef Europe, who vied with one 
another im their labours to execute the noble 
fſeheme, and aſſiſted each other by mutuallycorm- 
— their diſcoveries, © Chymiſtyy made tis? 
moſt rap enriching and perfecting the 
Arts 24 1, Or depending on it. In 4 Fu 
word, Je jjur oil He Fas and became truly wot- 
__ my of the title of Science founding its principles _ 
and its proceſſes on ſolid experiments, and on juſt 2] 
_ eonfequences deduced from them. "AT 
Since that timethe Art is Derek W. be 
by the numerous diſtoyeries which Chymiſfts - 
Wren omar e iowa 3 thar 
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of in e, every with Feel very conliderss 
bly; from each are derived ſeveral Arts, not 
only uſeful but even neceſſary to Society; each 


hath its Axioms and its undeniable principles, ei- 
| 2 demonſtrated from internal evidence, or 


ed on conſtant experience; ſo that the one, 


a8 well as the other, may be reduced to certain fun- 


damental truths, on which all the reſt are built. 
Theſe fundamental truths connected together, and 
laid down with order and preciſion, form what we 


: ; call the Elements of a Science. It is well known 


that there are many ſuch, works relating to Geo- 


metry, but it is not ſo with regard to Chymiltry "Rp 
there being very few books which treat of this 


Science in an Elementary manner. 


Loet it muſt be owned that „ eee 5 this 
kind are exceedingly uſeful. Many who have a 
reliſh for the Sciences, but have not leiſuce to read 


claborate Works which treat of them minutely, 
aæ re glad to meet with a book from which, without 


facrificing too much of their time, or neglecting 


their ordinary buſineſs, they may obtain a taſte or 
juſt notion of a Science that is not their principal 
| ſtudy. Thoſe who incline to go further, and learn 
more, may, by reading an elementary tract, be 
enabled to underſtand Authors who, as they com- 


monly write only for proficients in the Art, are 
obſcure and hardly intelligible to mere eee 


Nay, I preſume to ſay that an Elementary Treatiſe 
of Chymiſtry may prove a very uſeful book, even 


to thoſe who have made ſome progreſs in the Sci. 
ence: for as it contains only the fundamental pro- 
poſitions, and indeed is an abſtract of the 5 


Art, it may hel them to recollect the moſt i 15 
Peortant parts o what they have read in many dif- 


ferent works, and fix in their memories the moſt 
eſſential truths, which might elſe be either con 


e founded vit others, or * * And the 8 
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are the motives which determined me to compoſe 


poſe my Reader an abſolute Novice in Chymiſtry 3 
„ from the moſt ſimple truths, and ſuch 


as imply the loweſt degree of knowledge, to ſuch: 


as are more complex, and require a greater ac- 
quaintance with Nature. This order, Which 1 


have laid down for my rule, hath obliged me to 


begin with examining the moſt ſimple ſubſtances 


that we know, and which we conſider as the ele- 


ments whereof others are compoſed; as, by know- 
ing the properties of theſe elementary parts, we are 


naturally led to thoſe of their ſeveral combinationsss 
and on the other hand, in order to know the pro- 
perties of compound bodies, it is neceſſary we. 


ſhould be firſt acquainted with the properties of 


their principles. The ſame reaſon induced me, 


 -when enquiring into the properties of one ſubſtance, 


to take no notice of thoſe which relate to any other 


ſubſtance not treated of before. For example: as 


L treat of Acids before Metals, I ſay nothing un- 
der the head of thoſe Acids concerning their power 


of diſſolving Metals: that I defer till T come to 
the ſubject of Metals: and thus I avoid ſpeakin 


prematurely of a ſubſtance with which I ſuppoſe | 
my Reader wholly unacquainted. And this me- 


thod I was ſo much the more eaſily induced to fol- 
low, that I know 
theme Plan, fm = Ho ood, 

After diſcourſing of Elements in general, I treat 


termine * 8 
the Work which I now offer to the Public 


of no Chymical book written om 


next of ſuch ſubſtances as are immediately com- 


-poſed of them, and are, next to them, the moft 
ſimple : ſuch are all ſaline ſubſtances. This head 
comprehends mineral Acids, fixed Alkalis, and 


their ſeveral combinations; the volatile ſulphureous 


ſpirit, ſulphur, phoſphorus, and the Neutral falts 


which have an carth er fixed Alkali for their bafis: 


, — 
\ 


2 yen! LY: * th { 
6 ; - a „ 5 0 8 
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* 
; 
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thoſe. which have yay cheir baſis either A volatile 
Alkali, or ſome metallic ſubſtance; are | 
according to my general Plan, to the heads under | 
which, I Ass oſe ſubſtances, IS 
Neale abſlancesare earcelyracre compounded : 
than the ſaline ; which induces me to conſider them 
a begin with thoſe which are the moſt ſim- 
ple, or or at leaſt ſeem to be ſo; becauſe their Privy 
2 


_ ciples, being very ſtrong ee together, are 
br ated with. fu 0 jr difficalty :, ſuch are the 
| 7 ink prope O called; namely Gold, Silver, 
Copper, Iron, . and Lead. After theſe come 
| 25 . , * Nee of © 
timony, Zinc, us of Ar- 
ſenic. Mercury being a doubtful ſuſtanee, which 
ſome Chymiſts rank with the Metals, and others 
with tlie mein becauſe it actually poſſeſſes 
certain properties in common with each, I have 
treated of it in a ſeparate Chapter, which ſtands be- 
tween the Metals and Semi-metals. 
I next proceed to examine the ſeveral fmt 
Oils, whether Vegetable, which are divided into 
eſſential, and ee or Animal, and 
Mineral Oils. | 
By examining theſe ſubſlances we obtain ideas Gf 
all the principles which enter into the compoſition 
of Vegetable and Animal bodies; that is, of thoſe 
ſubſtances that are capable of fermentation: this 
| enables me to treat of fermentation in general; of 
its three different degrees or kinds, the ſpirituous, 
acetous, and putrid; and of the products of thoſe 
fermentations, ardent ſpirits, acids analogous $0 
| thoſe of vegetables and animals, and volatile alkalis. 
The order in which I treat of all thoſe ſubſtances 
being different from that in which they are obtained 
| py compound bodies, I give, in a diſtinct Chap- 
ter, a general Idea of Chymical Decompoſition, 
| els a view to e the order in which they are 
5 . 


* 
s 7 V a 


ſep . 69900 = ſeveral bodies i in ha . 
tion whereof they are found. This brings them a 


ſecond time under review, and gives me an oppor- 


 runity of diſtinguiſhing thoſe which exiſt naturally 
in compound bodies, from thoſe which are only 


the reſult of a new combination of ſome of their 


privgiples produced by the fire. | 
The ſucceeding Chapter explains the late Mr. 
Geoffroy's Table of Affinities; which I take to be 
of great uſe at the end of an Elementary Tract like 
this, as it collects into one point of view the moſt 
eſſential and fundamental 10 

rſed through the work. 

I conclude with an account of the Conſt 


. 


ployed in Chymiſtry. 


In this Part I ſay nothing of any manual opera- 55 


tions, or the ſeveral ways of performing Chymical 


proceſſes; reſerving theſe particulars for my Trea- 
tiſe of Practical Chymiſtry, to which this muſt be | 
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3 Operations performed on Saline Mineral Salden. „ 


uA. I. Of the Vitriolic il. 


Is PROCESS, To extract Vieriol from the Pyrites * 7. 


. To extract Sulphur from the e 55 W 19 Zh 
- phureous Minerals F 
8855 To extract Alum from Aide A ls 418. 
4 To extract the Vitriolic Acid from Coopers! we 
49 Green. Vitriol 55 
To decompoſe Sulphur, and e its Acid, 7 1 
bag it i 2230. 
— 


c ON T E * 48. 


% To concentrate the Vitriolic Acid 233. 

7 To decompound Vitriolated Tartar Mahi of. the 
© Phlogiſton; ; or to compoſe Sulphur by combining the 
© Vitriolic Acid with the 5 eee 

ch. Q the he. Nitrous Acid. 1 . 

1. PRocEss, To Extra& Nitre Gt * Nitrbus Earths 

© "and Stones. The Purification. of Salt. Petre. | 755 I 

ibs ther of Nitre. Ma . e 5 

2•9 To ee Nitre by means of the Phlogiſtss, 

f itre fixed by Fhare _ Chiſis, of Nitre. ye 1 
© Pohchreſſum, © N 

3 To decompoſe Nitre by means of the Vitriolle Acid. 5 
The Smoking Spirit of Nitre. © Sal de duobus, © The 
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H E- Object abit chief. End: 45 f Chymi- 
try! is to ſeparate the different ſubſtances 
that enter into the compoſition of bodies; 
to examine each of them apart; to diſcover their 
properties and relations; to decompoſe thoſe very 
ſubſtances, if poſſible; to compare them together, 


and combine them with others; to reunite them 
again into one body, ſo as to reproduce the ori- 


ginal compound with all its properties; or even to 

produce new compounds that never exiſted among 
the works of nature, from inen of other. mat- 
ters differently combined. 


But this Analylis, or Deckunpaſtion; * Bodies 


is finite; for we are unable to carry it beyond a 


certain limir, In whatever way we attempt to go 
Vol. I. » 7 further, 


Wi 


1 EE 97 3 
further, we are always ſtopped by ſubſtances in 

which we can produce no change, which are inca- 

5 0 able x 1 reſolyed into others, and which 


10 hiſs ne we m nay, 1 in my * 
ive the title of Principles or Elements: at leaſt 
gi are really ſuch with regard to us. Of this 
kind the principal are Earth, Water, Air, and 
Fire. For though there be reaſon to think that theſe 
are not the firſt component parts, or the moſt ſimple 
| elements, of matter; yet, as we know of "EX 
perience, that our ſenſes cannot poſſibly. diſcover 
dhe principles of which they are compoſed, it ; 6 ö 
more earn to fix upon them, and conſider 
them as ſimple homogeneous bodies, and the 
principles of Fe reſt, — to tire our minds with 
vain conjectures about the parts or elements of 
which they may conſiſt; ſeeing there is no criterion 
dy which we can know whether we have hit upon 
the truth, or whether the notions we have formed 
are mere fancies, We hall therefore confider theſe 
four ſubſtances as the principles or elements of all 
the various compounds which nature preſents to our 
enquiries: becauſe of all thoſe we know they are in 
fact the moſt fimple; and becauſe all our decom- 
Tz ions, all our experiments on other bodies, plain- 
„ iy 60.1 reſolvable into 1 8 
e DRIES) | 
| Fecht principles do not enter in che fame propor- 
tion into all bodies: there are even ſome mixts in 
the compoſition of which this or that particular 
Principle is not to be found. Thus Air and Wa- 
ter ſeem to be wholly excluded from the texture of 
Metals: at leaſt all the experiments hitherto made 
odn them ſeem to eſtabliſh this Opinion. 
|  _ + The fubſtances compgled' immediately of theſs 
1 8 ve! * we it ccondary Principles; 
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becauſe. in reality their ſeveral combinations with 
each other, the interchangeable coalitions that take 

between them, conſtitute the different natures 
of all other bodies; which, as they reſult from the 
union both of primary and ſecondary principles 
72 Properly e to the naine of une, of 


Before we enter upon the examination of Con. 
5 pound Subſtances, it is neceſſary to conſider the 

moſt Simple ones, or Our four Firſt Principles, with 
ſome e e in eee to e e chief 
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| A is 5 Fluid: which we . ene 
and which encompaſſes the whole ſurface of the 
terreſtrial globe. Being heavy, like all other 
bodies, it penetrates into all places that are not 
either abſolutely inacceſſible, or filled with ſome 
other body heavier than itſelf. Its principal property 
is to be ſuſceptible of condenſation and rarefaction; 
Jo that the very ſame quantity of Air may occupy a 
much greater, or a much ſmaller ſpace, according to 
the different ſtate it is in. Heat and cold, or, if you 
will, the preſence and the abſence of the particles of 
Fire, are the moſt uſual cauſes, and indeed the mea- 
ſures, of its condenſation and rarefaction: for if a cer: 
tain quantity of Air be heated, its bulk enlarges in 
Proportion to the degree of heat applied to it; the 
conſequence whereof is, that the ſame ſpace now 
contains fewer particles of Air than it did . 
Cold again produces juſt the contrary effect. 
On this property which Air has, of being con- 
denſed, =_ dilated by heat, its elaſticity chiefly de- 
pends. For if Air were forced by condenſation 
into a leſs compaſs than it took up. before, and 
then expoſed to à very conſiderable degree of 
r it would remain quite inactive, without exert- 
? =D 8+ : ing 
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ing ſuch. an. effort, as it-uſually makes againſt the 
compreſſing body. On the other hand, ihe elafticity 
of heated Air ariſes only from hence, that being rare- 
fied by the action of fire, it requires _ more | 
ag than it occupied before. 7 
Air enters into the compoſition * many fob 
Ratices, eſpecially vegetable and animal bodies: for 
by analyſing moſt of them ſuch a conſiderable quan- 
tity thereof is extricated, that ſome naturaliſts have 
ſuſpected it to be altogether. deſtitute of elaſticity 
when-thus combined wich the other principles in the 
compoſition of bodies. According to them the effi- 
cacy of the elaſtic power of the Air is ſo prodigi- 
ous, and its force when compreſſed {Excellive, that 
it is not poſſible the other component parts; of bo- 
dies ſho 3 be able to confine ſo much of it, in that 
ſtate of compreſſion which ĩt muſt needs undergo, if 
mens its elaſticity it were pent up among them. 
However that be, this elaſtio property of the Air 
produces the moſt ſingular and important phe- 
nomena, obſcrvablea in the dien and cane. 
tion of bodies. 3:17 3% Mi 4 
„„ 3M II. r „ 
Warn is a thing ſo well known, that it is 
e needleſs to attempt giving a general idea of 
it here. Every one knows that it is a tranſparent, 
inſip d ſubſtance, and uſually fluid. I ſay it is 
uially ſo; for being expoſed to a certain degree of 
cold it becomes ſolid: ſolidity ue ſeems to 
4 be its moſt natural ſtate. 
„Water expoſed to the fire Fre hor; but ly 
; to a limited degree, beyond which its heat never 
_ riſes,” be the force of fire applied to it ever ſo-vio- 
lent: it is Known to have acquired this degree of 
heat by its boiling up with great tumult. Water 
cannot be made hotter; Becauſe it is volatile, and 
incapable of enduring the heat, without e eva- 
3 and a. E IST $4567 9 
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| Water, as will not allow it time to exhale gently in 2 


vapours, as when, for inſtance, a ſmall quantity 
| thereof is thrown upon a metal in fuſion, it is diſſi- 


pated at once with vaſt impetuoſity, producin a 
moſt; terrible and dangerous exploſion- This ſur- 


priſing effect may be deduced from the inſtantane- 


ous dilatation of the parts of the Water itſelf, or ra- 


ther of the Air contained in it. Moreover, Water 
enters into the texture of many bodies, both com- 
pounds and ſecondary principles; but, like Air, it 
ſeems to be excluded from the compoſition bf all. 
metals and moſt minerals. For although an im- 
menſe quantity of Water &ifts in the bowels of the 
Earth, moiſtening all its contents, it does not there- 
fore follow that it is one of the principles of mine- 
rals. It is only interpoſed between their parts; for 
they may be entirely robbed of it, without any ſort 
of decompoſition: indeed it is not pane of 's an 
intimate RING: with them. 


8. III. Of Eaxtu. EO cake 


W bb that the two principles above treat · 
ed of are volatile; that is, the action of Fire ſepa- 
rates them from the bodies they help to compoſe, 

carrying. them -quite off,, and diffipating them. 
That 5 which we are now to ſpeak, namely Earth, 


is fixed, and, when it is abſolutely pure, reſiſts the 


utmoſt force of Fire. So that, whatever remains of 


a body, after it. hath been expoſed to the power of 


the fierceſt Fire, muſt be conſidered as containing 


nearly all its earthy principle, and conſiſting chiefly 
thereof, I qualify my expreſſion thus for two rea- 
ſons: the firſt is, becauſe it often happens, that this 


remainder does not actually contain all the Earth 


which exiſted; originally in the mixt body decom- | 
poſed by Fire; ſince it will afterwards appear that 


Fark though.1 in its on nature fixed, may be ren- 
. B 3 MIS. _ dered, 
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dered volatile by being intimately 88 other | 
| fubſtances-which are ſo; and that, in fact, it is 
dommon enough for part of the Earth of a body to 
<_—_ be thus volatilized by its other principles: the fe- 
co0ond is, that what remains after the calcination of 
a body is not generally its Earth in perfect purity, 
but combined with ſome: of its. other principles, 
which, though volatile in their on natures, have 
been ſixed by the union contracted between it and 
them. We ſhall; in the ſequel, produce ſome ex- 
am ples to illuſtrate this theory. 
darth therefore, properly ſo called, 4s a fixed 
princinle, which 1s permanentin the Fire, There i „ 
reaſon to think it very difficult if not impoſſible, to 
obtain the terrene principle wholly free from every 
other ſubſtance : for after our utmoſt endeavours to 
purify them, the Earths we obtain from different 
compounds are found to have different properties, 
according to the different bodies from which they 
are procured; or elſe, if thoſe Earths be pure, we 
muſt allow them to be eſſentially Quiewent, lng 7 
oy haye different properties. 
Earth, in general, with regard to its properties, | 
may be diſtributed into fiſible, and umfigſible; that 
is, into Earth that is capable of melting or be- 
coming fluid in the Fire, and Earth that conſtantly 
_— in a ſolid form, never melting in the N 
eſt degree of heat to which we can expoſe it. 
The former is alſo called vitrifiable, and che &- 
= unvitrifiable Earth; becauſe, when Earth 1 ; 
melted by the force of. fire, it becomes what we 
call glaſs, which is nothin 5 but the parts of Earth 
brought into nearer contact, and morè cloſely united 
by the means of fuſion. Perhaps the Earth, which 
we look as uncapable of vitrification, might 
de fuſed if we could apply to it a ſufficient degree 
f heat. It! is at leaſt certain that ſome Earths, or 
8 whiehy 9 * the force of Fi _ ſo 
at 
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chat they cannot be melted, become fuſible when 
mixed together. Experience convinced Mr du Ha- 
pro that lime: ſtone and ſlate are of this kind. It is 
however undoubtedly true that one Earth differs 
from another in its degree ofs fufibility: and this. 
gives round to belive, that there may be a ſpe- 
cies of Earth abſolutely unvitrifiable in its nature, 
which, being mixed in different proportions with 
fuſible Earths, renders them difficult to melt. 
Whatever may be in this, as there are Earths 
which we are abſolutely unable to vitrify, that is a 
ſufficient reaſoh for our diviſion of them. Unvitri- 
flable Earths ſeem to be porous, for they imbibe 
Water; whence they have ba . the. name . | 
CM Rs 1245 5 . 


. W. Of Fins. as fs 
"i ae! of the Sun, or of Light, the Phlo- | 
giſton, Fire, the Sulphureous Principle, the Inflam- 
mable Matter, are all of them names by which the 
Element of Fire is uſually denoted. But it ſhould. 
ſeem, that an accurate diſtinction hath not yet been 
made between the different ſtates in which it exiſts; 
that is, between the phenomena of Fire actually 
exiſting as a principle in the compoſition of bodies, 
and thoſe which it exhibits when exiſting __ 
and in its natural ſtate: nor have proper diſti 
appellations been aſſigned to it in thoſe different 
circumſtances, In the latter ſtate we may properly 
oy it the names of Fire, Matter of the Sun, of 
ight, and of Heat; and may conſider it as a 
ſubſtance compoſed of infinitely fon 


all particles, con- 


tinually agitated by a moſt rapid moan, and of 
conſequence, eſſentially fluid. # 

This ſubſtance, of which the ſun may be called 
the general reſervoir, ſeems to flow inceffantly from 
that ſource; diffuſing itſelf ayer the world, and 
through all the bodies we know; but not as a Got 


OF 
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ple, or eſſential 125 of them, ſince 3 may be © 
deprived thereof, at leaſt in a great meaſure, with- 


out ſuffering any decompoſition, | The greateſt. 
change produced on them, by its preſence or its a 
ſence, is the rendering them fluid or ſolid: ſo that 
all other bodies may be deemed naturally ſolid; Fire 
alone eſſentially fluid, and the principle of fluidity. 
in others. This being preſuppoſed, Air itſelf might 
become ſolid, if it could be entirely deprived of the 
Fire it contains; as bodies of moſt difficult fuſion 


become fluid; when penetrated by a luce Jn”, 1 


- rity of the articles Kennt! 

One of the chief properties of this pure Fi ire is to 

penetrate eaſily into all bodies, and to diffuſe itſelf | 

among them with a ſort of uniformity and equality: 
for if a heated body be contiguous to a cold one, the 

former communicates to the latter all its excels of 
heat, cooling in exact proportion as the other warms, 
till both come to have the very ſame degree of 

heat. Heat, however, is naturally communicable 


ſooneſt to the upper parts of a body; and conſe- 


uently, when a body cools, the under parts become 


ooneſt cold. It hath been obſerved, for inſtance, 
that the lower « extremity of a heated body, freely 
ſuſpended in the air, grows cold ſooner than the 


upper; and that when a bar of iron is red-hot at one 
end, and cold at the other, the cold end is much 


ſooner: heated by placing the bar ſo that the hot 


end may be undermoſt, than when that end is 


, 


turned uppermoſt: The levity of the matter of 
17 Y 


| Fire, an 
the. cauſes of this phenomenon. | 


Another property of Fire is to dilate all bodies | 


into which it penetrates. This hath already been 


ſhewn with regard to Air and Water; . it pro- 


duces the fame effect on Earth. 


Fire is the moſt powerful agent we c can e ; 
to E bodies} a Fo the e ee 
þ by at 75 
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the vicinity of the Earth, may poſſibly. be 
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beat producible by man, is that excited . the | 
rays of the ſun W 4 in he * IP 4 e 
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E oM what hath been ſaid concerning hes na- 

\ ture of Fire, it is evidently impoſſible for us to fix 
and confine it in any body. Jet the phenome- 
na attending the combuſtion of inflammable bodies 
ſnew, that they really contain the matter of Fire as a 
conſtituent principle. By what mechaniſm then is 
this fluid, which is ſo ſubtle, fo: active, ſo difficult 
to .confine, ſo capable of penetrating into every 
other. ſubſtance 1 in nature; how comes it, I ſay, to be 
ſo fixed as to make a component part of the moſt 
ſolid bodies? It is no eaſy matter to give a ſatisfac- | 
tory anſwer to this queſtion. But, without pre- 
tending to gueſs the cauſe of the phenomenon, let 


| us reſt contented with the certainty of the fact, the 


knowledge of Which will undoubtedly procure us 
conſiderable advantages. Let us therefore examine 


the properties of Flite thus fixed and become a 


principle of bodies. To this ſubſtance, in order to 
diſtinguiſh it from pure and unfxea Fire, the Chy- | 
miſts > — aſſigned the peculiar title of the Ph/o- 
Sin which.is indeed no other than a Greek word 
for the Inflanimable Matter; by which latter name, 

as well as by that of the Sulphureous Principle, it is 
alſo ſometimes. called. It differs from elementary 
Fire in the following particulars, - 1. When united 
to a body, it communicates to it neither heat nor 
light. 2. It produces no change in its ſtate, whe- 


ther of olidiny or fluidity; ſo that a ſolid body Pb = 


not become fluid by the acceſſion of the Phlog 

and vice-verſa; the ſolid bodies to which it is 8 

5 bring only rendered thereby more apt to be fuſed by 
the force of the culinary fire. g. We can convey it 

ä Ka 1 body, wich * 1s OY into "body, | 
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body, * * it ſhall: enter into the compoſition : 
thereof, and remain fixed in it. * fry 
On this occaſion both theſe "Wi that which: is 
deprived of the Phlogiſton and that, which receives 
it, undergo very conſiderable alterations; and it is 
this laſt circumſtance, in particular, thatobliges us to 
diſtinguiſh the Phlogiſton from pure Fire, and to 
conſicler it as the element of Fire combined with 
ſome other ſubſtance, which ſerves it as a baſis for 
conſtituting a kind of ſecondary. principle. For if 
there were no difference between them, we ſhould 
be able to introduce and fix pure Fire itſelf, where - 
ever we can introduce and fix the Phlogiſton: 2 
chis is what we can by no means do, as will appear 
from experiments to be afterwards produced. 
Fitherto Chymiſts have never been able to cbm 
the Phlogiſton quite pure, and free from every other 
ſubſtance: for there are but two ways of ſeparating 
in from a body of which it makes à part; to wit, 
either by applying ſome other body with which it 
may unite the moment it quits the former; or elſe 
by calcining and burning the compound from which 
you debire to ſever it. In the former caſe it is evi- 
dent that we de not get the Phlogiſton by itſelf, 
becauſe it only paſſes from one combination into 
another; and in the latter, it is entirely diſſipated 
in the decompoſition, ſo that no ey of 1 it can Tow 
nme i ; 
The inflammability of body is an infallible fen 
that it contains a Phlogiſton; hut from a body's 
not being inflammable, it cannot be inferred that it 
contains none: for experiments have demonſtrated 
that certain metals abound with it, which yet are 
no means inflammable. 
We have now delivered what is moſt necefiry to * 
be known concerning the principles of bodies in 
general. They have many other qualities beſides 


Ow above-mentioned; but we cannot the” : 


* 
— „ 
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notice of them here, becauſe they | 
— #rs with he other things 5 to 
bodies, of which we have hitherto faid nothing; in- 
_ tending to treat of them in the ſequel as occaſion 
ſhall offer. We ſhall only obferye in this place, 
| bros: when animal and vegetable matters are burnt, - 
in ſuch a manner as to hinder them from flaming, 
| ſome part of the Phlogiſton contained Ui: een 
unites een N eee cheie moſt fixed earthy parts, 
and with them forms a compound, that can 3 con- 
fumed only by making it red-hot in the open air, 
where it ſparkles and waſtes aways without emitti mitting 
any flame. This compound is called a Coal. We 
ſhall enquire into the properties of this Coal under 
the head of Oils: at preſent it ſuffices that we know* 
in general what it is, and that it readily communi. 
Cates to ma bodies _ e DU it contains. 
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Aﬀenities between Bodies, 5 


EFORE we can "ds. acmpagtert Bodies 

to the firſt principles above pointed out, we 
obtain, by analyſing them, certain ſubſtances which 
are indeed more fimple than the bodies they helped g 4 
to compoſe, yet are themſelves compoſed of our pri- 
mary principles. They are therefore at one and the 

ſame time both principles and compounds; for 
which reaſon we-ſhall, as was before ſaid, call them 

by the name of Secondary Principles Saline and 

oily matters chiefly conſtitute this claſs. But before 

ye enter upon an examination of their properties, 

it is fit we lay before the Reader a general view of 
what Chymailay erſtand by 


12 EEENMENTS of be. 
| donp{Dedieny becauſe i it is * theſe, 

in order to a diſtinct conception” ef the "different : 

combinations. we are to treat of. | 

All the experiments hitherto wade cles bh 
daily obſervation to prove that different bodies, 
whether principles or compounds, have ſuch a mu- 
tual Ie onus Relation, Affinity, or Attraction, if 
you will call it ſo, as diſpoſes ſome of them to join 
and unite to ether, while they are incapable of con- 

ttracting 5 union with others. This effect, what- 
ever be its cauſe, will enable us to account Bok; and 
connect Ser. all the phenomena that Chy- 
miſtry· produces. The nature of this univerſal af. 
| Sens of matter is diſtinctly laid down in the fol- | 
wang: propoſitions. * ... PR 

Firſt, If one ſubſtance RF, any Affnity . 
formity with another, the two will unite gras 
and form one compound. 

"Secondly, It may be laid G8 f A a e rule, 
that all ſimilar ſubſtances have an Affinity with each 
other, and are conſequently diſpoſed to unite; as 
water with water, earth with earth, Fr. NT 

|. _. Thirdly, Subſtances that unite together loſe forks 
* of their ſeparate properties; and the compounds re- 

ſulting from their union partake of the properties 

of thoſe ſubſtances which ſerve as their principles. 

Fourthly, The ſimpler any ſubſtances! are, the 

more perceptible and conſiderable are their Affini- 
ties: whence it follows, that the leſs bodies are 

c compounded, the more difficult it is to analyſe 

them; that is, to ſeparate from each other NE 

| 2 of which they conſiſt. 

Fifthly, If a body conſiſt of two ſubſtaness, 04 : 
to this compound be preſented a” third ſubſtance 
that has no Affinity at all with one of the two pri- 
mary ſubſtances aforeſaid; but has à greater Affini 
with the other than thoſe two ſubſtances have with 
each other, there will enſue a decompoſition, and a 
8 ee e,, 

* * 
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new union that is, the third fubſtance will ſeparate 
the two compounding ſubſtances from each other, 

coaleſce with that which has an Aﬀinity with it, form 
therewith a new combination, and diſengage the 
other, which will then be left at liberty, and ſuch 
as it was before: it had contracted any union 
Sixthly, It happens ſometimes that when a third 
ſubſtance is preſented to a body conſiſting of to 
umu, decompoſition follows; but the two 
compounding fubſtances, without quitting each 
other, unite with. the ſubſtance preſented to them, 
and form à combination of three 33 and 
this comes to paſs when that third ſubſtance has an 
equal, or nearly equal, Affinity with each of the com- 
E ſubſtances. The fame thing may: alſo 
appen even when the third ſubſtance hath no 
Affinity but with one of the compounding ſubſtances 
only. To produce ſuch an effect, it is ſufficient that 
one of the two compounding ſubſtances have to the 
third body a Relation equal, or nearly equal, to that 
which it has to the other compounding ſubſtance 
with which it is already combined. Thence it fol- 
lows, that two ſubſtances, which, when apart from 
all others, are incapable of contracting any union, 
may be rendered capable of incorporating together 
in ſome meaſure, and becoming parts of the: ſame 
compound, by combining with a third ſubſtance 
with which each of them has an equal Afﬀnity. 
Seventhly, A body, which of itſelf cannot de- 
compoſe a compound conſiſting of two ſubſtances, be- 
cauſe, as we juſt now ſaid, they have a greater Affinity 
with each other than it has with either of them, be- 
comes nevertheleſs capable of ſeparating the two by 
uniting with one of them, when it is itſelf combined 
with another body, having a degree of Affinity with 
that one, ſufficient to compenſate its own want thereof. 
In that caſe there are two Affinities, and thence enſues 
2 double decompoſition and a double combination. 
i | 1 5 Tie 


14 rin re wie: | 

ANY fundamental truths, from which wo FER ; 
deduee an explanation of all the phenomena in 
Ch ymiſtry, will be confirmed and illuſtrated by 
ing them, as we ſhall do, to the ſeveral 

cafes, no which our deſign in this Preatiſe n 
us to 2 cots a cireumſtuntal account. 3 Gy — 


- — -CHAP, n. Th 
Of Saline Sulfancm i b. 


r ia of. water be intimately united ih 
a particle of earth, the reſult will be a new com- 
pou nd, which, according to our third propofition 
of Affinities, will partake of the properties of earth 
and of water; and ane Principally forms 
what is called a Saline Subſtance. Conſequently 
c_ ſaline Subſtance muſt have an affinity with 
artſi and with water, and be capable of uniting 
with both or either of them, whether they be ſeparate 
or mixed together: and accordingly this pro 
characteriſes all Salts, or Saline Subſtances, i yn 
Water being volatile and Earth fixed, Salt in 
general are leſs volatile than the former, and leſs 
fixed than the latter; that is, fire, which cannot 
volatilize and carry off pure earth, is capable of 
rarefying and volatilizing a Saline Subſtance; but 
then this. requires a greater degree of heat than is 
neceſſary for producing the ſame effects on Far 
water. | 
here are ſeveral ſorts of Salts, ſtring fromone 
another, in reſpect either of the quantity, or the qua 
lity of the earth in their compoſition; or laſtly, che 
differ on account of ſome 5 
not being combined with them in ſufficient quantity 
to * their Saline 9 from appearing, 


permit 


Turo of CANIAS try. tg 
rmit them to retain. the name. of Salts, though 
they N 9 6 — * Hilden en er 
1 is JO to 1 32 33 beak faid af Salts 
in. general, that ſome of them muſt be more, ſame 
leſs, fixed or volatile than others, and ſome more, 
ſome leſs, 8 to unite with water, with 2 
or with partichlar ſorts of earth, according 
nature or the proportion of their principles. = 
. Before we proceed further, it is proper juſt to 
| mention the principal reaſons,” which induce us to 
think that every Saline Subſtance is actually a com- 
bination of row reve nk _ we ſuppoſed at our 
entering on this is, the conformity 
Salts have wich earth and water, or the properties 
they poſſeſs in common with both. Of theſe pro- 
perties we ſhall treat fully, as occaſion offers to con- 
lider them, in examining the; ſeveral forts of Salts. 
The ſecond is, that all Salts may be actually re- 
ſolved into earth and water by ſundry proceſſes; par- 
ticularly by repeated diſſolution in water, evapora- 
tion, deſiccation, and calcination. Indeed the Chy- 
miſts have not yet been able to procure a Saline 
Subſtance, by combining earth and water together. 
This favours a ſuſpicion, that, beſides theſe two, there 
is ſome other principle in the compoſition of Salts, 
which eſcapes our reſearches, becauſe we cannot 
preſerve it when we decompoſe them: but it is 
ſufficient to our purpoſe, that water and earth are 
demonſtrably amongſt the real principles of Saline 
Subſtances, and that no W hath = 
ſhewn us Fg other. | | 


TE "SL Of Acips, i 
Or all SalineSubſtances, the Gmpleſt is thatcallod A 


an Acid, on account of its taſte; which is like that of 
verjuice, ſorrel, vinegar, and other ſour things, which 


15 ms ge neten 0 called Acids. By this 


peculiar 


a6 7 _ LEMENT 8 n 1 
bee are Acids chie fly known. They have 
moręeover the ꝓroperty of turning all the blue and 
violet colours of vegetables red, Wer Giſtinguiſhes 

tliem from all other ſalts. n 64.3 566 LISADAL 

The form, under which Acids! hol commonly 
appear, is that of a tranſparent liquor; though 
Jolidity is rather their natural ſtate. This is owing 

to their affinity avith water; which is Jo great that, 

_ when they contain but juſt as much of it as is ne- 

ceſſary to conſtitute them er conſequently 


__. have à ſolid form, they rapidly unite therewithithe 


moment they come into contact with it: and as the 
air is always loaded wich moiſture and aqueous va- 
its contact alone is ſufficient to liquify them; 
| pony hey unite with its humidity, imbibe it 
greedily,. and by chat means beceme fluid. We 
therefore ſay,” they attract the moiſture of the air 
ee change of a ſalt from a ſolid to a fluid ſows; 
. contact of the air, is alſo called Delia 
| = chat when a ſalt changes in this manner ti 
ſolid into a fluid form, it ĩs ſaid to run per deliquiuns.” 
Acids being the ſimpleſt ſpecies: of Saline bodies; 
their affinities with — ſubſtances are ſtronger 
than thaſe of any other ſort of ſalt with the ſame 
| ſubſtances ; ; which is agreeable: to our fourth * 
: Fanden concerning Affinities. | 

Acids in general have a great affinity wich Ane; 
aht with which they moſt readily unite is the un- 
vitrifiable earth to which we gave the name of 
abſorbent earth. They ſeem not to ast at all upon 
vitrifiable earths, ſuch as ſand; nor yet upon ſome 
other kinds of earths, at leaſt while they are in their 
natural ſtate. Yet the nature of theſe earths may 
be in ſome meaſure changed, by making them red 
hot in the fire, and then quenching them ſuddenly 
in cold water: for by repeating this often they are 
brought nearer to the nature of abſorbent earths, 
wal an * of * with * 1 5 
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W hen an-acid liquor is mixed with an abſorbent 
earth, for inſtance. po chalk, theſe two ſubſtances. 

inſtantly ruſh into union, with ſo much impetuoſity, 


eſpecially if the acid liquor be as much dephleg- | 
mated, or contain as little water, as may be, that a 


great ebullition is immediately produced, attended 


with conſiderable hiſſing, 3 and vapours, which 
riſe the very inſtant of their conjunction. | 
From the combination of an Acid with an 3 | 


ſorbent carth there ariſes a new com pound, which 


ſome Chymiſts have called Sal Salſum; becauſe the 
Acid by uniting with'the earth loſes its four taſte, 
and acquires another not unlike that of the omni. 
ſea · ſalt uſed in our kitchens; yet varying according 


to the different ſorts of Ac e combined. 
together. The Acid at the ſame time loſes its pro- 


PN at moldy Te blues and violet n 


Dr 


17 weenguire: what i 1s beowme os} its propenſty to 


unite with water, we ſhall find that the earth, which 


of itſelf is not ſoluble in water, hath by its union 
with the Acid acquired a facility of diſſolving there- 
in; fo that our Sal Salſum is ſoluble in water, But, 


aon the other hand, the Acid hath, by its union with 
the earth, loſt part of the affinity it had with water; 


ſo that if a $21, Salſum be dried, and freed of all 


ſuperfluous humidity, it will remain in that dry ſolid 


form, inſtead of attracting the moiſture of che air, 
and running per deliquium; as the Acid would do 
if it were pure and unmixed with earth. However, 
this general rule admits of ſome exceptions; and 
we ſhall have occaſion in another place to take no- 
tice of certain Combinations of Acids with earths, 
which fill continue to attract the moiſture of the 


zin, though not ſo ſtrongly as a pure Acid. 


Acips have likewiſe a great affini with IS 
Phlo giſton. When we come to treat each Aci id 


* — we * examine the combinations 
Vos. I. | 
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each with the Phlogiſton: they differ ſo widely 
from one another, and many of them ate ſo little 
known, that we cannot at AE. give any general 


idea of them. B 0 YORI r 1151 0 
HIER; ) 


* 105 8 11 Hb: e hls. Hort Vol 5H 


Fe KI 1s re Saline comhinations in which there 
is a greater proportion of carth than in Acids. The 
Principal arguments that may be adduced to prove 
this fact are theſe : Firſt; if they be treated in the 
manner propoſed above for analyzing Saline Sub- 
ſtances,” we obtain from them a much greater 
quantity of earth than we do from Acids. Se- 
condly ; by combining certain Acids with certain 
_ eatths we can produce Alkalis; or at leaſt ſuch 
ſaline compounds as greatly reſemble them. Our 
third and laſt argument is dtawn from the pro- 
perties of thoſe Alkalis which, when pure and un- 
adulterated with any other principle, have leſs affi- | 
_ nity with water than Acids have, and are alſo more il j 
fixed, reſiſting the utmoſt force of fire. On this f 
account it is that they have obtained the title of 
Fixed, as well as to diſtinguiſn them from another t 
ſpecies of Alkali, to be conſidered heveaſnory! what 6 
is impure and volatile. Wa 
Though fixed Alkalis, when ay; faſtain the ut⸗ = EF 
moſt violence of fire without flying off in vapours, 
it is remarkable that, being boiled with water in an ſo 
open veſſel, conſiderable quantities of them riſe Pe 
with the ſteam * an effect which muſt be attributed lie 
to the great affinity between theſe two ſubſtances, pa 
by means whereof water communicates ſome oy 
of its volatility to the fixed falt. | 
Alkalis freed of their ſi uperfluous humidity by 
cn attract the moiſture of the air, but not WM rol 
fo ſtrongly as Acids: ſo that it is eaſier 0 procure - Wo 


| And e them in a ſolid form. 5 eee re 
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oasing bie vinzfafie earths, and of forming there Rt 


with true glaſs, which, however, will partake 9 


of their Properties, if they be uſed in ſufficient” 


quantity. 
As they melt more rag ly than vitrißable earth, 


they facilitate its fuſion 3 fo that a weaker fire will 


reduce it to glaſs, ven a fixed Alkali erer 
it, than will melt it without that addition: Let e 
Alkalis are known by their taſte, which is acrid * 
and fiery; and by the properties they poſſeſs of 
turning certam vegetable blues and violer colours 


green; particularly ſyrop of violet? 


Their affinity with Acids is greater than thaiiof 5 
abſorbent carths; and hence it comes to paſs that 
if an Alkali be preſented to a combination of an 
Acid with an abſorbent earth, the earth will be 
ſeparated from the Acid by the Alkali, and a nex 


union between the Acid and the Alkali will take 


place. This is both an inſtance and a Proof of our 


fifth propoſition concerning Affinities. 


If a pure Alkali be preſented to a pure Acid. * 
they ruſh: together with violence, and produce the 
ſame phenomena as were obſerved in the union of 
an abſorbent earth with an Acid; but i in a f. need 15 


and more remarkable degree. 18 5nd # 


Fixed Alkalis may in general be dividedinto two 


ſorts: one of theſe hath all the above recited pro- 


perties; but the other poſſeſſes ſome that are pecu- 
liar to itſelf. We ſhall conſider this latter ee more # 


pg under the head of Sea-Salt. © 12 


as 
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Tu E Acid and the Alkali thus uniting ata 
tob each other of their characteriſtic properties; 
{o that the compound reſulting from their union 
produces no change in the blue colours of vege- 


when? and has a taſte which is neither ſour nor 


C 2 ; acrid. 


$ 


* 
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acrid, bur « Caiſh, A ſaline combi a . 
is for that reaſon named 3a lum, Sal. Medium, 
or a Neutral. Salt. Such . are e 
called by the plain general name of 4 
It muſt be obſerved chat,! in order ſoy inf 

Salts perfect Neutral, it is neceſſary that — 
of the two ſaline principles of which: they are com- 
pounded be pr ant gyer the other; for in that 
caſe they will have the py Arg of the prevailing 
principle. The xeaſon is this; theſe ſa- 
line ſubſtances < can unite, with. t — but in a li- 
mited proportion, beyond which there can be no 
further coalition between them. The action by 
which this perfect. union is accompliſhed is termed 
Saturation; and the inſtant when ſuch proportions of 
the two, ſaline ſubſtances, are mixed together, that 
the one is incorporated with as much, of the other 
as it can poſſibly take, Urne called the Point of 
Saturation. All this is equally, applicable to ai 

combination of an Acid with an ablorbent earth. 
The combination is known, to be perfect, that i is, 
the Point of Saturation i 1s known to. be obtained, 
when after repeated affuſions of an Acid in ak. 
quantities to an Alkali, Or an abſorbent earth, we 
ed thoſe, phenomena ceaſe, which in ſuch caſes 
conſtantly attend the conflict of union, as we ſaid 
above, namely, ebullition, hiſſing, Sc. and we 
may be aſſured the Saturation is complete when the 
new compound hath neither an acid nor an acrid 
taſte, nor in the leaſt Saaten dhe blug colours of 

ge ables. as. orig. oooh „ inet io ! 
Neutral Salts have not ſo great an 1 with 
wate- as cither Acids or Alkalis have; becauſe they 
are more compounded: for. we, obſerved before, 
that the affinities of the moſt compounded bodies 
are generally weaker than thoſe of the moſt: ſimple. 
In conſequ ence hereof few Neutral Salts, whendried, 
- actract ons Wore: of. 1 air; and thoſe that do, 
53 So attract 
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attract it more Nlowly, and in leſs Yoantiey, than 
either Acids of Atkalis d. 
An Neutral Salts are ſoluble in water; but "WON 
or leſs ready; and in 4 greater or ſmaller quantity, 
ACE, to the nature of their component prin- 
Cee Vis e erb Vi yifaotong 
Water mae bolling tot! diffolves # greater quan- 
ty of thoſe" falts which do not attract the moiſture 
of the alt, than wem ir ds cold; and indeed it muſt 
be boiling Hot to talee up as much of them as it is 
capable df diſwiying!: Bur as for thoſe Which run | 
in ther Wify. Tik Aiffe nee, i there d. ys 15 im- 
Percepeile! IN 6; at; 8 if 36515 nnn RY 2 
Sone Neutral Salts Hah the p roperty of 1 he 
, Ing inte Cryſtals, and others have it not. 
14 _ * The nature of Cryſtallization is this: Sera 
. not diſſolve, nor keep it folution, more than a de- 
terminate quantity of any Particular Salt: when 
F. therefore fuch a quantity of water is evaporated from 
the ſolution of a Salt capable of eryſtallization, that 


ö the temainder contains juſt as much Salt as it can 

> _ diffolve, then by continuing the evaporation the Salt 

1 adually recovers its ſolid form, and concretes into 

42 ſeveral” little tranſparent maſſes called Cryſtals. 

8 Theſe cryſtals have regular figures, all differing 

d from one another accor ing to the ſpecies of Salt of 

e which they are formed. Different methods of eva- _ 
E porating faline ſolutions have different effects on tile 
d figure and regularity of the cryſtals; and each par- 

f 1 ticular ſort of Salt requires a peculiar method of 9 
1 tion to make its cryſtals perfectly regular. 

th e ſolution of Salt deſigned for cryſtallization i is 

2 4 aten evaporated by: means of fire to a pellicle ; 

(=) that is, till the Salt begin to concrete; which is 

es perceived by a kind of thin dark ſkin that gathers 

w on the ſurface of the Jiquor, and is formed of the 


cryſtallized particles of Salt. When this pellicle 
lo, _— the ſolution is ſuffered to cool, and the ery- | 
C 3 i RE. 


22 R EN ts "of © the | 


ſtals Forts hay" rig heh according to the 
ſort of Salt in hand. If the evaporation be ear- 
ried on briſkly to perfect dryneſs, no cryſtala will 
be formed, and only an Irregular : maſs of Salt will 

be obtaified! 110 eile ie M1 1 io 1 
The reaons why no cryſtals appear vhen the 
evaporation. is haſtily performed, and carried on to 
dryneſs, are, firſt chat the particles of Salt. being 
always in motion while the ſolution is hot, have 
not time to exert their fiutual affinities and to 
unite Weber as eryſtalliaanig, requires:  ecndly, 


compoſition of cryſtals z which is therefore abſo- 
lutely neceſſary to theit formation, and in a greater 
| 5 nee acute to the nature of 
4 Salt“ Þ ih DI &x vans A fy 2% 

If theſe BE Salts = DES) to the fire, 
they firſt part with that moiſture which is not ne- 
ceſſary to a faline concretion, and which they re- 
tained only by means of their cryſtallization: after- 
wards they begin to flows” bur ogy different de- 
threes of fuſibility. 2177 nt a /1Mt., 

It muſt be rwe chat certain Salts: melt as 

© Goo as they are expoſed to the fire; namely, thoſe 

_ which! retain a great deal of water in eryſtallizing. 

But this fluor which they ſo readily acquire muſt be 

* carefully diſtinguiſhed 0 actual fuſion: for it is 

owing only to their ſuperfluous humidity; which 

heat renders capable of diſſolving and liquifying 
them; ſo that when it is evaporated the Salt ceaſes 

to be fluid, and requires a much greater degree of 

fire to bring it into real fuſions 7 00s iy 

The Neutral Salts that do not cryſtallies may, 

indeed. be dried by: e the water which 


$44 5 "SO Ong 1837 w ls 

| Fe * Thoſe 9 20 1 the ns to 9 5 a more re ac- 
count of the Cryſtallization, of, 19 80 Salts, may tead Mr. 
 Rowielles excellent Memoir on t lat e "among thoſe of the 
| Academy of e Far" 17 14. g | 
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dem fluid but by becoming ſolid. they ac- 
ene form , they again attract the 
moiſture of the air, and are thereby melted into a 
liquor + Theſe may be galled Ligne/cent Salt. 
Moſt of the Neutral ab that —.— 5 Agad 
joined with a fixed; Al or vith an abſorbent 
—— themſelves fixed and: reſiſt the force of 
fire; yet ſeyeral f them, 8 if they be. diſſolved i in 


water and the, ſolution boiled b. e = 
off along with t he ſteams. 1 115 Oln 1: 
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HE Univerſal Acid i is ſo called, — it is 
in fact the Acid which is moſt univerſally 
diffuſed through all nature, in waters, in the at- 


moſphere, and in the bowels of the earth. But it 


is ſeldom pure; being almoſt always combined with 
ſome other ſubſtance. That from which we obtain 
it with moſt- eaſe and in the greateſt quantity is 
Vitriol, a mineral which we ſhall conlider afterwards: 
and this is the reaſon why it is called the Vitriolic 
Acid; the name by which it is beſt known. 

Wbhenthe Vitriolic Acid contains but little phlegm, 
yet enough to give it a fluid form, it is called Oil 
of Vitriol; on account of a certain unctuoſity be- 


| longing to it. In truth this name is very improperly 


beſtowed on it; for we ſhall afterwards ſee that, 
bating this unctuouſpeſs, it has none ofthe properties 
of oils. But this is not the only impropriety in 
names that we ſhall have occaſion . to genſure. of 


e 4 
1 3 * \ — 
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If the Vitridlic Acid contain muelr water i 
| hen called Spirit of Viiriol. When it — 
tain enough 70 rendet it fluid; and ſo is in a ſolid 
form, 1 it is named the 1% Oil of Viol. AAT! 

When Oil of Vitriöf highly concentrated is 
| miret with water, they ruf into union with ſuch 
impetuoſity that, the moment they toueh each 
other, there ariſes a hiffing noiſe, He that of red. 
hot iron plunged in cold water, t together with a 
very confidera ble degree of Heat, | proportjoned'to 
rs degree to which the Atid Was er eee os 
If inſtead of mixing this concentrated Acid 
with water, you only Jeave it expoſed to the air 
for ſome time, it attracts the moiſture thereof, 
and imbibes it moſt greedily. Both its bulk and 
its weight are increafed by this acceſſon; and if 
it be under an icy form, that is, if it be con- 
creted, the phlegm thus acquired will ſoon reſolve 
it into a fluid. 

The addition of water renders the Wipe Acid, 
and indeed all other Acids, weaker in ohe fende 
vhich is, that when they are very aqueous they 
leave on the tongue a much fainter raſtè of acidity, 
and are leſs active in the ſolution of ſome parti- 
cular bodies: but that occaſions no change in the 
ſtrength of their affinities, but in fome caſes rather 
erables them to diſſolve ſeveral ſubſtances; which, 
when well Jephlegmated,” r . are not capable of 
attacking.” "2 ECT HU RT LA 
The Vitriolic Acid colhbinbd) 40 che point of ſa- 
fturation with a particular abſorbent earth, the na- 

ture of which is not yet well known, fotins a Neu- 

tral Salt chat cryſtallizes. This Salt is called Mum, 
and the Hgure of its cryſtals is tliat of an octahe- 
dron, or ſolid of eig of idées. Theſe o&ihedra 
are triangular pyramids; the angles of which are 


ſo cut off that four of e Li Fires are hexagons, 


and the ocher four ranges 1151 1 959 wal in 
8 0 
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ſeveral ſorts of Alum, vchich differ ac- 
condng 9 che a combined wich the Vatriolic 
Alum diſſolves eaſily in water, and i in cry: 
—— retains a co ble y of it:; 
Which is the-reaſon chat being expo! do he fire it 

— eee 2 

fl mot exhales. that. is quite hes cyl 

rated; The. inder is called Burnt. Alum, and 
very difficult to fuſe. The. Acid of the Alum - — 
partly diſſipated by. this calcination. Its taſte is 0 
Haltiſh, with a degree of roughneſs and aſtringency, 

_ The Vitriolic Acid e | with certain e | 
forms 2 kind of Neutral. Salt called Selevites, which | 
| izes indifferent forms according to the nature 

of its earth. There are numberleſs ſprings of wa- 

ter infected with diſſolved Selenites; but when this 

Salt is once cryſtallized, it is excreding difficult to 

diſſolve it in water a ſecond time. For that pur- 
poſe a very great quantity of water is neceſſary; and 
moreover it muſt boil; for as it cools moſt of the 
duiſſolved Selenites takes a ſolid form, and falls ina 
powder to the bottom of the veſſel. 
I an Alkali be preſented to the N or to 
Alum, theſe Salts, according to the principles 1 we 
have laid down, will be thereby decomipoſed; 


is, the Acid willi quit the carths, and join the Alkab, 
with which it hath 2. greater affinity. And from 
this conjunction of the Vitriolic Acid with a fixed | 
Alkali there reſults another fort of Neutral Salt, 
"1 which is called Arcanum duplicatum, Sal de duobus, 
. and Vitriolated Tartar, becauſe one of the Ned 
E. 8 ann moſt in uſe is called Salt of Tartar. | 
. Pi.triolated Fartar is almoſt as hard to didlee in x 
L water as the Selenities. It A into eight · ſided 
A _ cryſtals, having the apices. of the pyramids pretty 
e | obtuſe. Its — * ſaltiſn, inclining to bitter; and 
, it decrepitates on burning coals. E a very 
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 Phlagiſton, or rather it has a greater affinity with it 


- 45 Phlogiſton - ariſes a compound called Mineral 
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The Vitriglie Acid'is.capable of uniting-withithe 


than with any other; body: whence it follows that 
all compounds, of which it malees a part, may be 


decompoſed:bycrecensiof the E hlogiſton. 01498” 


From the conjunction of the Vitriolie Acid wich 


Sulpbur, Decauſe it is found perfectly formed in the 
bowels of the earth. It is a. en Spier vi vunt, 


or ſimply, Sulphur. % © HH: MOM 14-4 Py TN] 


- Sulphur is abſolutely: fl ar a in waters and in- 
capable of contracting any ſort of union with it. 
It melts with a very moderate degree of heat, and 
fublimes in fine light downy tufts called Flowers af 
Sulphur. By being thus Cuban it ſuffers no de- 
compoſition, let the operation be repeated ever ſo 
often; ſo that Sublimed Sulphur, or Flower of Sul- ' 
Phur, hath exactly the ſame PLoperyos as Sulphur 
that has never.beendublimed- i ee og 

If Sulphur be expoſed to a briſk heat in che open 
air, it takes fire, burns, and is wholly conſumed. 
This deflagration of Sulphur is the only means 
have of decompoſing i it, in order to obtain its Acid 


in purity. The Phlogiſton is deſtroyed by, the flame, 


andthe Acid exhales in vapours: theſe vapours 
lected have all the properties of the Vitriolio Acid, 
and differ from it only as they ſtill retain ſome por- 


tion of the Phlogiſton; which, however, ſoon quits 


them of 1 its own accord, if the e ai of ahe 


; common. air be not precluded. 11 


The portion of Phlogiſton nee the had 
W Sulphur! is much more , conſiderable, when that 
mineral is burns gradually and ſlowly: in that caſe 
e vapours which riſe from it have fuch a pene- 
trating odour, that they inſtantancoullyſuffocate any 
beben drawsin a certain quantity of them with 

s breath. Theſe vapours conſtitute what is called 


Ke JV * * of Sulphur, 1 There is reaſon my 
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think this portion of Phlog iſton which the Acid re 
* rains” is combined there with in a manner different 
from that in vhich theſe two are united in the Sul- 
Phur itſelf; for, as has juſt been obſerved, nothing but 
actual burning is capable of ſeparating the Vitriolic 
Aeid and the Phlogiſton, which by their union form 
Sulphur; Whereas in the Volatile Spirit of Sulphur 
"they ſeparate ſpontaneouſſy when expoſed ito; the 
open air; that is, che Phlogiſton flies off and leaves 
the Acid, which then becomes in every reſpedt 
aten to the Vitrielio Acid: 
That the Volatile Spirit of Sulphur is a compound, 
2 have aſſerted it to be, appears evidently from 
hence, that whenever the Vitriolic Acid touches any 
ſubſtance containing the Phlogiſton, provided that 
Phlogiſton be diſengaged or opened ha a certain de- 
gree, a Volatile Spirit of Sulphur is infallibly and 
immediately generated. This Spirit hath all che 
properties of Acids, but conſiderably weakened, 
and of courſe leſs perceptible. It unites witk ab- 
ſorbent earths 3 Alkalis; and with them forms 
Neutral Salts: but when combined therewith it 
may be ſeparated from them by the Vitriolie Acid, 
and indeed by any of the mineral Acids, becauſe its 
affinities are weaker. Sulphur hath the property of 
uniting with abſorbent earths, but not nenn o in- 
3 timately as With fixed Alkalis. 
If equal parts of Sulphur and an Alka be melted 
together, they incorporate with each other; and 
BM from their conjunction proceeds a compound of a 
mooſt unpleaſant ſmell, much like that of rotten 
. eggs, and of a red colour nearly reſembling that of 
an animal liver, which has occaſioned it to bear _ 
name of Hepar Sulpharis, or Liver of Sulphur-. 
In this compoſition the fixed Alkali cOmmUnicates 
to the Sulphur the property of diſſolving in water: 
| and hence it comes that Liver of Sulphur may be 
| ' mage as well Wen the Alkali is nen water 


2 Firn urs of ef 
mn d ted as hen it is fuſed by the action of 


 _ 41 4613S 263 63 w-IAHdu; 35-345 Hier 
Sulphu e een, than any Acid with the 
fixed Alkalis: and therefore Livet of Sulphur 2 
be decon by any Acid WMatever; wh 
wilt unite with the fixed Alkali; form there with a 
Vene Salt," and"foparare the Sup. 
H Liver of Sulphur be diſſolved in water; and 
Pot Acid poured*thereon; the liquor,” which 'was 
tranſparent before, inſtantiy turns to an opaque 
white; "becauſe the Sulphut, Being forced tô quit 
3 — g ; loſes at th e the 
property of diff in water; and again 
in its own — — liquor thus made 
white by the Sulphur is called wah of Sulpbur. 
H chis liquor be ſuffered" to ſtand ſtill for ſome 
time; the 85 articles of Zulphur, ho 5 now moſt mi- 
nutely div „ gtadu ally approach each other, 
— fall inſenfibly tothe bottom of the veſſel; 
and then the liquor recovers its tranſparency. The | 
Sulphur thus depoſited on the bottom of the veſſel 
is called the 'Magiftery or Precipitute of Su | 
The names of Magiſtery and Precipitate are alſo | 
gen to all ſubſtances whatever that are ſeparated 
from another by this method; which is the reaſon 
that we uſe the expreſſion of precij itating one ſub- 
ſtance by another, to ſignify 780 . one of 
| 2 M ranery ng ory en eee 
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4 II. Of the Neraous Aen. wy th. 
FCC 5 11 e . 30 23 14 FH. 

3 Ir i is not certainly wh Sar eonſtitutes the 
difference between the Nitrous Atid and the Vitrio- 
ne Acid, with regard to the conſtituent principles of 
each. The moſt probable opinion is, that the 
Nitrous Acid is no other than the Vitriolic Acid 
combined 9 quantity of Phlogiſton by 
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che means · of putrefaction. If it be ſo, the Phlo- 
giſton muſt. be united 3 the Univerſal Acid in 
another manner than it is in ſulphur, and in its vo- 
lacile ſpirit: for the Nitrous Acid differs from them 
both in its properties. What gives ground for this 

opinion is, that the Nitrous Acid is never — 
but in earths and ſtones which have been impregna- 


ted with matters ſubject to putrefaction, and which 


therefore mult contain the Phlegiſton. For it is 
neceſſary juſt to obſerve here, though it be not yet 
proper to enter particularly into the ſubject, that 


al ſubſtances lolceptable of pen ee 
tain the Phlogiſton. E li 


The Nitrous Acid ba the certain obfor- 


bent earths, ſuch. as chalk, marie, boles, forms 


Neutral Salts which do not cryſtallize z and which, 
an being dried, run in the air per deliquium. 
Al hat: Neutral Salts which conſiſt of the Ni- 


trous Acid joined to an earth, may be de 


compo- 
ſed by a fixed Alkali, with * the Acid unites, 


and deſerts the tarth ; and fr 


Nitrous Acid with a fixed Alkali reſults a 

Neutral Salt which is called Nitre, on, Gall. peter. 
This latter name ſignifies the Salt bf Stone; and in 
fact Nitre is extracted from the ſtones and plaiſter, 


in which it forms, by bathing: them in waters ſatu· 


rated with a fed Alkali. Jans 


Nitre ſhoots in lor cryſtals. Waben gde ways to 


| each other: it has a ſaltiſh taſte, which Procden a 


ſenſation of cold on the tongur. 
This Salt eaſily D n den 


boiling hot, ace up ſtill a greater quantity there- 


5 3 continues fix 


in IN ROT | le 4 ee 5 * 


It flows with a 1 pretty moderate degree of beat, 5 
therein: but being urged by a 


briſk fire, and in the open air, it lets go ſome part 


74 
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_ ee and indeed f flies wy itſelf in Parte; 
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The 3 Nitre; and that 
vrhich characterizes it, is its Fulmination or Explos” 
ſion; the nature of Which is as follows: W 
When Nitre touches any ſubſtance containing.a 
Phlogiſton, and actually igmted, that is actually on 
fire, it burſts out into a flame, burns, and is decom- 
pounded with much noiſm. 
In this deflagration the Acid is diſſipated, and: 
totally ſeparated” from the Alkali; which now wha is 
majns-byatielf-rot d lquonrq ze! goili ce n . 
Indeed the Acid; atleaſt the greateſt / part of i 100 
is by this means quite deſtroyed. The Alkali 
which is left when Nitre is decompounded b e 
gration, is called in general Fixed Nitre, and, more 
particularly, Nitre fixed by ſuch and ſuch a — 
as was uſed in the operation. But if Nitre be defla. 
grated with an inflammable ſubſtance containing the 
vitriolic Acid: as ſulphur; for inſtance, the fixed 
Salt produced by the:deflagration is not a pure 
Alkali, but retains a good deal of the vitriolic Acid, 
and, by e ee nete Hath now formed a 4 
neutral Salt. Dog e 254 e eee 
HFitherto Clartailts have been at a loſs for the 
reaſon why Nitre flames, and is decompounded inthe 
manner above mentioned, when it comes in contack 
with a Fhlogiſton properly circumſtanced. Formy 
part, I conjecture it to be for the ſame reaſon that 
vitriolated tartar is alſo decompounded by the addi- 
tion of a Phlogiſton; vix. the Nitrous Acidy having | 
a greater affinity with the: Phlogifton than with _ 
fixed Alkali, naturally quits the latter to:joinwith 
the former, and ſo produces a kind of ſulphur, dis, 
fering probably from the common ſulphur, formed 
by the vitriolic Acid, in that it ĩs combuſtible to ſuch 
a degree, as to take fire and be conſumed in the verx 
moment of its production; ſo that it is impoſſible to 
prevent its being thus deſtroyed, and conſequently 
impoſſible to ſave it. In ſupport of * mae eh 
ct 
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letiatibe: conſidered; that the concurrence of the 
Phlogiſton is abſolately neceſſary to produce this 


deflagration, and that the matter of pure - fire is 
altogether incapable of effecting it: for though 


Nitre be expoſed to the maſt violent * ee of fire, 
even that in the focus of the moſt armed burn- 
ing-glaſs, it will not flame; nor will that effect ener 
happen till the Nitre be brought into contact with, 
a Phlogiſton properly ſo called, that lis, the matter 
of fire exiſting as a principle of ſome body; and 
it is moreover neceſſary that this Fhlogiſton be 
actually on fire, and agitated with the igneous mo- 
tion, or elſe that the Nitre date de bed ar, and ſo 
penetrated with fire as do kindle l arr | 
matter that touches it. 
This experiment, attiongothets/helps to he. We 
diſtinction that ought to be made between pure ele- 
mentary fire, and fire become a principle of bodies, 


4 


ro which: we have given the name of Phlogiſton. 


Before we leave this ſubje&, we ſhall obſerve chat 
Nitre deflagrates only with ſuch ſubſtances as con- 
tain the Phlogiſton in its ſimpleſt and pureſt form; 
ſuch as charcoal, ſulphur, and the metalline ſub- 
ſtances; and that, though it will not deflagrate 
without the addition of ſome combuſtible matter, it 
is nevertheleſs the only known body that will burn, 
and make other combuſtibles burn with it, in Galle. ; 
veſſels, » without the admiſſion of freſn ai. 6 

The Nicrous Acid: hath not ſo great an Aang 
wick earths and Alkalis as the vitriolic Acid hath 
with the ſame ſubſtances; whence it follows that the 
vitriolic Acid decompoſes all neutral ſalts ariſing from 
a combination of the Nitrous Acid with an earth or 
an Alkali. The vitriolic Acid expells the Nitrous 
Acid, unites with the ſubſtance which ſerved ĩt for 
a baſis, and therewith forms a neutral ſalt, which is 
an Alum, a Selenites, or a u- pg * artary accor- 
ding the nature of * walls e ban . 4 1 

The 
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The Nitrous Acid, -when thus ſeparated from its 
baſis by the 3 Acid, is named rt of ite, 
or Aqua Forti If it be dephleg nate 5 
but little ſuperfluous water, i tales 1 
urs; theſe vapours, c 
Form a liquor of a bro yellow, that inceſſanthy 
— 5 ——— and of a pungent 
diſſagreeable ſmell. Theſe characters have procured 
it the names of Smoaking Spirit of Mitre, and Tellow 
Aqua Fortis. This —— in the Nitrous Acid, 
of exhaling in vapours, ſhews it to be leſs fixed 
than the vitriolic Acid; for the latter, though ever 
ſo ö never neee 
Pours, nor has it any ſmell. q 


F. III. Of the Ac or n 


LE Tur Acid of Sea. Salt is fo ehe evans bien 
fact obtained from ſuch Sea-Salt as is uſed in our 
kitchens. It is not certainly knownin what nes 
differs from the vitriolic and the nitrous, with 
to its conſtituent parts. Several of the ableſt 1 8 
miſts, ſuch as Becher and Stahl, are of opinion that 
the Marine Aciꝗ is no — the 1 
united to a particular e hic 
a Mercurial Earth. —— — 
have occaſion to ſay more, when we come to treat of 
metallic ſubſtances: But in the mean time it muſt 
be owned, that the truth of this opinion is ſo far 
from being x proved by a ſufficient number of expe- 
| riments, the very exiſtence of ſuch a mercurial 
earth is not yet well cabliſhed z and therefore, that 
| we may not exceed the bounds of our knowledge, 
we ſhall content ourſelves with delivering here the 
Properties which characterize the Acid in queſtion, 
and by which it is diſtinguiſhed from the two others 
conſidered above. | 
When it is combined with ee W ſuch 
as an and chalk, it forms a neutral ſalt that does 
not 


Fa 
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es 
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cry tallize, "and, when "dried, attracts. the . 
ture Of the air. "If 1 the abſorbent earth be not fully 
fattrated with the Marine Acid, the falt thereby 
formed has the 1 of a fixed Alkali: and 
this is what made us ſay, when we were on the ſub- 
je& of thoſe falts, "that: they might be imitated by 
combining an earth with an Acid. The Marine 
Acid, like the reſt, hath not ſo great an alliniry 
with earths as with fixed Allah. 7 

When it is combined with the latter, it forms a 
neutral falt which ſhoots. into cubical cryſtals. 
This ſalt is inclined to grow moiſt in the air, = 
is conſequently one of thoſe which water diſſolves 
in equal quantities, at leaſt as to ſenſe, whether i 
be boiling hot or quite col. 

The affinity of this Acid with Alkalis and abfor- 
bent Earths is not ſo great as that of the vitriolic and 
nitrous Acids with the ſame ſubſtances: whence it 
follows that, when combined therewith, it may be 


ſeparated from them by either of thoſe Acids. 


The Acid of Sea-Salt, thus diſengaged from the 
ſubſtance which ſerved it for a baſis, is called. Spirit 
of Salt. When it contains but little phlegm 1 it is 
of a lemon colour, and continually emits many | 
white, very denſe, and very elaſtic vapours; on 
which account it is named the Smoaking Spirit f 
Salt. Its ſmell is not diſagreeable, nor much un- 
like that of ſaffron; but extremely quick and, luffo- 
cating when it ſmokes. | 

The Acid of Sea-Salt, like the hes two, T 
to have a greater affinity with the Phlogifton, than 
with fixed Alkalis. We are led to this opinion 
by a very curious operation, which gives ground to 
hin that Sea-Salt may be decompoled by the pro- 


per e of a ſubſtance en the Fa 
e . | 
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From the Marine Acid combined with a Phlo- 
giſton reſults a kind of Sulphur, differing from the 
common ſort in many reſpects; but particularly in 
this property, that it takes fire of itſelf upon being 
expoſed to the open air. This combmation is 

called Engliſh Pbeſpborus, Phoſphorus of Urine, be- 
cauſe it is generally. prepared from urine; or, only 


| Phoſphorus. 


This combination of the Marine Acid witha Phlo- 
giſton 1s not eaſily effected; becauſe it requires a 
difficult operation in appropriated veſſels. For theſe 
reaſons it does not always ſucceed; and Phoſphorus 
is fo ſcarce and dear, that hitherto Chymiſts have 


not been able to make on it the experiments neceſ- 


fary to diſcover all its Properties. If Phoſphorus 
be ſuffered to burn away in the air, a ſmall quantity 


of an acid liquor may be obtained from it, which 


ſeems to be ſpirit of ſalt, but either altered; or com- 
bined with ſome adventitious matter; for it has ſeve- 
ral properties that are not to be found in the pure 


Marine Acid; ſuch as, leaving a fixed fuſible ſub- 

ſtance behind it when expoſed to a ſtrong fire, and 
being eaſily combined with the Phlogiſtion fo as wo 
_ reproduce a Phoſphorus. 


| Phoſphorus reſembles ſulphur in in ed of es 


properties: it is ſoluble in oils; it 'melts- with a 
gentle heat; it is very combuſtible; it burns with- 
out producing ſoot; and its lame is vivid and 


bluiſh. 
From what has been ſaid of the union 105 the Acid 


8 Sea- Salt with a fixed Alkali, and of the neutral ſalt 
reſulting therefrom, it may be concluded that this 
neutral ſalt is noother than the common kitchen: ſalt. 
But it muſt be obſerved that the fixed Alkali, which 
is the natural baſis of the common ſalt obtained 


from ſea-warer, is of a fort ſomewhat differing from 
fixed Alkalis 1n general, and hath certain N 


15 The 


. peculiar to itſelf, F or, 
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1. The baſis of Sea- Salt differs from other fixed 
Alkalis-in this, that it eryſtallizes like a neutral falr. 
2. It does not grow moiſt in the air: on the con- 
trary, when expoſed to the air, it loſes part of the 
water that united with it in cryſtallization, by which 
means its cryſtals loſe their tranſparency, become, 
as it were, mealy, and fall into a fine flour. . _ 
3. When combined with the vitriolic Acid to 
the point of ſaturation, it forms a neutral ſalt dif- 
fering from vitriolated tartar, firſt, in the figure of 
its cryſtals, which are oblong, ſix- ſided folids ; ſe- 
condly, in its quantity of water, which in cryſtalli- 
zation unites therewith in a much greater proportion 
than with vitriolated tartar; whence it follows, that 
this ſalt diſſolves in water more readily than vitri- 
olated tartar; thirdly, in that it flows with a very 
moderate degree of heat, whereas vitriolated tartar 
requares-awery: ere , ĩð⁊1k0 hoe. 

If the Acid of Sea· Salt be ſeparated from its ba- 


ſis by means of the vitriolic Acid, it is eaſy to ſee 


that, when the operation is finiſhed, the ſalt we 
have been ſpeaking of muſt be the reſult. A fa- 


mous Chymiſt, named Glauber, was the firſt who 
extracted the Spirit of Salt in this manner, examined 
the neutral ſalt reſulting from his proceſs, and, 


finding it to have ſome ſingular properties, called it 
his Sal mirabile, or wonderful Salt: on this account 


it is ſtill called Glauber's Sal mirabile, or plainly 


Glauber's Salt. FT 


J. When the baſis of. Sea-Salt is combined with 
the nitrous Acid to the point of ſaturation, there 
reſults a neutral ſalt, or a ſort of nitre, differing from 
the common nitre, firſt, in that it attracts the moi- 


ſture of the air pretty ſtrongly; and this makes it 


difficult to cryſtallize: ſecondly, in the figure of its 
Cryſtals, which are parallelopipeds; and this has 
procured it the name of Quadrangular Mitre. 
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Common ſalt, or the neutral ſalt formed by com- 


1 the Marine Acid with this particular ſort 


of fixed Alkali, has a taſte well known to every 


body. The figure of its cryſtals is exactly cubical. 


It grows moiſt in the air, and, when expoſed to the 
fire, it burſts, before it melts, into many little frag- 


ments, with a crackling noiſe; which is called the 


Decrepitation of Sea-Salt. 


That neutral ſalt Set W wind is 


formed by combining the Marine Acid with a com- 
mon fixed Alkali, and called Sal febriſugum on, 


bath alſo this property. 


India furniſhes us with a ſaline ſubſtance; known 
57 the name of Borax, which flows very eaſily, and 


then takes the form of glaſs. It is of great uſe in 


facilitating the fuſion of metallic ſubſtances. It 
poſſeſſes ſome of the properties of fixed Alkalis, 
which has induced certain Chymiſts to repreſent 1 it, 
r miſtake, as a pure fixed Alkali. 
By mixing borax with the vitriolic Acid, Mr. 
Homberg obtained from it a falt, which ſublimes i in 
a certain degree of heat, whenever ſuch a mixture is 
made. This! ſalt has very ſingular properties; but its 
nature is not yet thoroughly underſtood. It diſſolves 
in water with great difficulty; it is not volatile, 
though it riſes by ſublimation from the borax. Ac- 
cording to Mr. Rouelle's obſervation, it rifes then 
only by means of the water which carries it up: for, 
when once made, it abides the fierceſt fire, flows and 


vitrifies juſt as borax does; provided care be taken 


to free it previouſly from moiſture by drying it pro- 
perly. Mr. Homberg called it Sedative Salt, on ac- 
count of its medical Effects. The ſedative ſalt hath 


the appearance, and ſome of the properties, of a neu- 


tral ſalt; for it ſhoots into cryſtals, and does not 


change the colour of violets: but it acts the part 


of an 1 Acid with regard to Alkalis, uniting with 
"them to the point of ſaturation, and thereby form- 
ing 
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ing a true neutral ſalt. It alſo acts, like the Acid 


of vitriol on all neutral ſalts; that is, it diſcharges 


the Acid of ſuch as have not the vitriolic Acid in 
their compoſition. e . 
Since Mr. Homberg's time it hath been diſcover- 


ed that a ſedative ſalt may be made either with the 


nitrous or with the marine Acid; and that ſublima- 
tion is not neceſſary to extract it from the borax, 
but that it may be obtained by cryſtallization only. 
For this latter diſcovery we are indebted to Mr. 
Geoffroy, as we are to Mr. Lemery for the former. 
Since that time M. Baron d' Henouville, an able 
Chymiſt, hath ſnewn that a ſedative ſalt may be 
obtained by the means of vegetable Acids; and 
hath lately demonſtrated, in ſome excellent papers 
publiſhed in the collection of Memoirs written by 
the correſpondents of the Academy of Sciences, 
that the ſedative ſalt exiſts actually and perfectly in 
the borax, and that it is not produced by mixing 
Acids with that ſaline ſubſtance, as it ſeems all the 
Chymiſts before him imagined. This he proves 
convincingly from his analyſis of borax, (which 
thereby appears to be nothing elſe but the ſedative 
ſalt united with that fixed Alkali which is the baſis of 
Sea-Salt) and from his regenerating the ſame borax 
by uniting together that Alkali and the ſedative 
ſalt: a proof the moſt complete that can poſſibly 
be produced in natural philoſophy, and equivalent 
to demonſtration itſelf. e ndwgl, 
In order to finiſh what remains to be ſaid upon 
the ſeveral ſorts of ſaline ſubſtances, we ſnould now 
ſpeak of the Acids obtained from vegetables and ani- 
mals, and alſo ef the volatile Alkalis: but, ſeeing 
theſe ſaline ſubſtances differ from thoſe of which we. 
have already treated, only as they are variouſly alter- 
ed by the unions they have contracted with certain 
principles of vegetables and animals, of which no- 
thing has been yet ſaid, it is proper to defer being 
P17!!! RY SS 


- 


- _ * " P np 4 ä — Ort ens 2 = 1 7 — * — 2 = 
: < hg 7 9 2 2 * — —— — 
EI a : * 222 2 > — — — ö 
Þ 4 L 1 — ply Og — — — — 2 — 
. ͤ —·¹m wü . EG 1 —— — OE #5 AN — — — — — = : e 
2 A — = — 5 — — — — , 
- © ——— — — 
| 7 — * 


r — — 


— ” 
7 — im - iow" 


of which actually and properly flows. when expoſed | 


| than compounds of different earths, they have the 


Flints; the calcinable ſtones, again, are the ſeveral 
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CHAP. v. 
Of Linus, 


N Y ſubſtance whatever, that 5 been roaſted 

a conſiderable time in a ſtrong fire without 
melting, is commonly called a Calr. Stones and 
metals are the principal ſubjects that have the pro- 
perty of being converted into Calces. We ſhall, 
treat of Metalline Calces in à ſubſequent chapter, 
and in this confine ourſelves to the Calx of Sone, 
known by the name of Lime. 
In treating of earths in general we obſerved chat 
they may be divided into two principal kinds; one 


to the action of fire, and turns to glaſs; whence. it 
is called a fufible. or vitrifiable earth; the other re- 
ſiſts the utmoſt force of fire, and is therefore ſaid to ; 
be an unfufible or unvitrifiable earth. The latter is | 
alſo not uncommonly called calcinable earth; though | 
ſundry ſorts of unfufible earths are incapable of ac- | 
quiring by the action of fire all the qualities of cal- 
cined earth, or Lime properly ſo called: ſuch earths p 
are particularly diſtinguiſhed by the denomination 
of refractory earths. 

As the different ſorts of ſtones are S merbing more 


ſame properties with the earths of which they are 
compoſed, and may like them, be divided into fu- 
fible or vitrifiable, and unfuſible or calcinable. The 
fuſible ſtones are generally denoted by the name of 


ſores of marbles, cretaceous ſtones, thoſe commonly 
ed 3 called 
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called free-ſtones, Cc. ſome of which, as they make 


the beſt Lime, are, by way of eminence, called 
Lime: ſtones. Sea-ſhells alſo, the ſtones that abound 


with foſſile ſhells, are e of being burnt to 


Eime | 
All theſe ſubſtances, being expoſed, for a longer 


or ſhorter time, as the nature of each requires, to 
the violent action of fire, are faid to be calcined. By 


calcination: they loſe a conſiderable part of their 


weight, acquire a white colour, and become friable 
though ever ſo ſolid before; as, for inſtance, the 
very hardeſt marbles. Theſe ſubſtances, when thus 
calcined, take the name of Quicł Lime. 7 

Water penetrates Quick Lime, and ruſhes into it 
with vaſt activity. If a lumpof newly calcined Lime 
be thrown into water, it inſtantly excites almoſt as 
great a noiſe, ebullition, and ſmoke, as would be 
produced by a piece of red-hot iron; with ſuch a 
degree of heat too, that, if the Lime be i in due pro- 
portion to the water, it will ſet fire to combuſtible 
bodies; as hath unfortunately happened to veſſels 
laden with TT Lime, on e ſpringing a ſmall 
leak. 

As ſoon as Quick Lime i is put into water, * 
ſwells, and falls aſunder into an infinite number of 
minute particles: in a word, it is in a manner diſ- 
ſolved by the water, which forms therewith a ſort 
of white paſte called Slacked Lime. 

If the quantity of water be conſiderable enough 
wer the Lime to form with it a white liquor, this 
liquor is called Lac Calcis; which, being left ſome 
time to ſettle, grows clear and tranſparent; the Lime 
which was ſuſpended therein, and occaſioned its opa- 
city, ſubſiding to the bottom of the veſſel. Then 
there forms on the ſurface of the liquor a cryſtalline 
pellicle, ſomewhat opaque and dark coloured, which 
being ſkimmed off is reproduced from time to time. 


This: matter is called Cremor Calcis, © 
" D4 Slacked 
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ks Slacked Lime gradually grows dry, ad takes the 
form of a ſolid body, but full of cracks and deſtitute 
of firmneſs. The event is different when you mix 
It up, while yet a paſte, with a certain quantity of 
uncalcined ſtony matter, ſuch as ſand for example: 
then it takes the name of Mortar, and gradually ac- 
guires, as it grows drier and older, a hardneſs equal 
to that of the beſt ſtones. This is a very ſingular 

property c of Lime, nor is it eaſy to account for it : 
but it is a beneficial one; for every body en 
the uſe of mortar in building. 

Quick Lime attracts the moiſture of the air, in 
the ſame manner as concentrated acids, and dry fixed 
. alkalis; but not in ſuch. quantities as to render it 
fluid: it only falls into extremely ſmall particles, 
takes the form of a fine powder, and the title of 
Lime flacked in the air. 

Lime once ſlacked, however dry it may after- 
wards appear, always retains a large portion of the 
water it had imbibed ; which cannot be ſeparated 
from it again but by means of a violent calcination, 
Being ſo recalcined it returns to be Quick Lime, 
| * all its properties. 5 

Beſides this great affinity of Quick Lime with wa- 
ter, which diſcovers a ſaline character, it has ſeveral 
other faline properties, to be afterwards examined, 
much reſembling thoſe of fixed alkalis, In Chiy- 
miſtry it acts very nearly as thoſe ſalts do, and 
may be conſidered as holding the middle rank be- 
tween a pure abſorbent earth and a fixed alkali: and 

this bach induced many Chymiſts to think that 
Lime contains a true ſalt, to which all the proper- 
ties it poſſeſſes in common with ſalts may be attri- 
buted. 

But as the chymical examination i: this ſubje& 
hath long been neglected, the exiſtence of a 
ſaline ſubſtance in Lime hath been long doubt- 

ful, Mr. du Fern e of ſome excellent chy- 


mical 
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mical experiments, was one of the firſt who ob- 


tained a Salt from Lime, by lixiviating it with a 


great deal of water, which he afterwards evaporated, 


But the quantity of ſalt he obtained by that means 
was very ſmall; nor was it of an alkaline nature, 
as one would think i it ſhould have been, conſidering. 
the properties of Lime. Mr. du Fay did not carry 
his experiments on this ſubject any further, pro- 
bably for want of time; nor did he determine of 
what nature the ſalt was. / : 
Mr. Malouin had the curioſity to examine this 
ſalt of Lime, and ſoon found that it was ups elſe 


but what was above called Cremor Calcis. He found 


moreover, that, by mixing a fixed alkali with 
Lime-water, a vitriolated tartar was formed ; that, 


by mixing therewith an alkali like the baſis of ſea 
| ſalt, a Glauber's ſalt was produced; and laſtly, by. 
combining Lime with a ſubſtance abounding in 


phlogiſton he obtained a true ſulphur, Theſe very 


 1ngenious experiments prove to a demonſtration 
that the vitriolic acid conſtitutes the ſalt of Lime : 


for, as hath been ſhewn, no other acid is capable of 
forming ſuch combinations, On the other hand, 

Mr. Malouin, having forced the vitriolic acid of 
this ſalt to combine with a phlogiſton, found its 
baſis to be earthy, and analogous to that of the 
ſclenites : whence he concluded that the falt of 


- Lime is a true neutral falt, of the ſame kind as the 


felenites. Mr. Malouin tells us he found ſeveral 
other ſalts in Lime. But as none of them was a 


fixed alkali, and as all the ſaline properties of Lime 


have an affinity with thoſe of that kind of ſalt, 


there is great reaſon to think that all thoſe ſalts are 


foreign to Lime, and that their union with it is : 


merely accidental. 


I myſelf have made ſeveral experiments in order 


to get ſome inſight 1 into the ſaline nature of Lime, 


, and 


oy , 


and ſhall here produce the. reſult with all poſſible 
conciſeneſs. I took ſeveral: ſtones. of different 
kinds, ſome of which produced. by calcination a 
very ſtrong Lime, and others but a very weak one. 
Theſe I impregnated with different ſaline ſubſtances, 
acids, alkalis, and neutrals, and then expoſed them 
all to the ſame degree of fire, which was a pretty 
ſtrong one, and long enough continued to have 
made very good Lime of ſtones the moſt difficult 
to calcine. The conſequence was, that, in the firſt 
lace, thoſe ſtones which naturally made but a weak 
ime were not by this proceſs converted into a 
ſtronger Lime; and, moreover, that none of theſe 
ſtones, even ſuch as would naturally have produced 
the moſt active Lime, had acquired the properties 
of Lime. Theſe experiments I varied many ways, 
employing different proportions of ſaline matters, 
and almoſt every poſlible degree of fire, and con- 
ſtantly obſerved, after calcination, that all thoſe 
ſtones were ſo much the further from the nature of 
Lime, as they had been combined with larger doſes 
of ſalts. Among thoſe which were impregnated with 
the greateſt proportion of ſalts, and had ſuffered the 
reateſt violence of fire, I obſerved ſome that had 
begun to flow, and were in a manner vitrified. 
Now as the ſame ſubject cannot be, at one and the 
ſame time, in the ſtate of glaſs and of Lime too; 
as a body cannot approach to one of theſe ſtates but 
in proportion as it recedes from the other; and as 
falts in general diſpoſe thoſe bodies to fuſion: and 
vitrification which are in themſelves the moſt averſe 
to either, I concluded from my experiments, that 
the ſaline ſubſtances I uſed had, by acting as fluxes 
upon the ſtones, prevented their calcination z that 
conſequently we may ſuſpe& there is no faline 
matter in the compoſition of Lime, as Lime; and 
that Lime does not owe its ſaline and alkaline pro- 
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rties- to any ſalt; or at leaſt that if it does owe 
thoſe properties to a falt, ſuch falt muſt be na- 
turally and originally combined with the matter of 
the ſtone in ſo juſt a proportion, that it is impoſſible 
to increaſe the quantity thereof without. prejudicing 
the Lime, and depriving it in ſome meaſure of its 
virtue. This theory agrees perfectly with the il- 
luſtrious Stahl's opinion; for he thinks, as we ob- 
ſeryed in diſcourſing of Saks i in general, that. every 
ſaline ſubſtance is but an earth combined in a cer- 
tain manner with water. This notion he applies to 
Lime, and ſays that fire only ſubtilizes and atte- 
nuates the earthy matter, and thereby renders it 
capable of uniting with water in ſuch a manner, 
that the reſult of their combination ſhall be a ſub- | 
ſtance having ſaline properties; and that Lime ac- 
cordingly never acquires theſe properties till it be 
combined with water. 

I have dwelt longer on the Salt of Lime than I 
ſhall on any other particular; becauſe the ſubject, 
though in itſelf of great importance, has hitherto 
been | but little attended to, and becauſe the expe- 
riments here recited are entirely new. 

Lime unites with all acids, and in conjunction 
with them exhibits various phenomena, 
The vitriolic acid poured upon Lime diſſolves i it 
with efferveſcence and heat. From this mixture 
there exhales a great quantity of vapours, in ſmell . 

and colour perfectly like thoſe of ſea-falt ; from 
which however they are found to be very different 
when collected into a liquor. From this combina- 
tion of the vitriolic acid with Lime ariſes a neutral 
ſalt, which ſhoots'into cryſtals, and is of the ſame 
kind with the ſelenitic ſalt obtained from Lime by 
Mr. Malouin. 
The nitrous acid poured upon Lime diſſolves it 
in like manner with efferveſcence and heat: but the 
ſolution 1 is tranſparent, and dbetein differs from the 
| former, 
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former, which i is opaque. From this mixture there 
ariſes a neutral ſalt, which does not cryſtallize, and 


has withal the very ſingular property of being vola- 


tile, and riſing wholly by diſtillation in a liquid 
form. This henomenon is ſo much the more re- 


' markable, as Lime, the baſis of this ſalt, is one of 


the molt fixed bodies known in Chymiſtr r. 
With the acid of ſea- ſalt Lime forms ale 4 
fingular fort of falt, which greedily imbibes the 
moiſture of the air. We ſhall have occaſion to take 
further notice of it in another place. c 
Theſe experiments made on Lime with acids 


are likewiſe quite new. We are indebted for them 
to Mr. Du Hamel of the Academy of Sciences, 
wWhoſe admirable Memoirs on ſeveral ſubjects ſhew 
Bis extenſive lachende in all Parts of Natural 


Philoſophy. _ 
Lis apple to fixed alkalis adds condderaihy 
ic quality, and makes them more pene- 
trating and active. An alkaline lixivium in which 
Lime hath been boiled, being evaporated to dry- 
neſs, forms a very cauſtic ſubſtance, which flows in 


the fire much more eaſily, attracts and retains 
moiſture much more ſtrongly, than fixed alkalis 
that have not been ſo treated. An-alkali thus 


acuated by Lime is called the Cauſtic Stone, or Po- 
tential Cautery; becauſe it is employed by en, "pars 
to produce Oey on mo wn 1 cautẽrüre it. 
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ETA LLIC Subſtances. are heavy vy, ales 

| tering, opaque, fuſible bodies. They con- 
fiſt chiefly —4 &- vitrifiable earth united with the 
phlogalton. hg 

Several Chymiſts nk on a third principle ia | 
theſe bodies, and have given it the name of Mer- 
curial earth; which, according to Becher and Stahl, 
is the very ſame that being combined with the vi- 
triolic acid forms and characterizes the acid of ſea- 
ſalt. The exiſtence of this principle hath not yet 
been demonſtrated by any deciſive experiment; but 
we ſhall ſhew that there are GY ſtrong reaſons 
for admitting it. 

We ſhall begin with mentioning 1 the experiments 
which prove Metallic Subſtances to conſiſt of a 
vitrifiable earth united with the phlogiſton. The 
firſt is this: if they be calcined in ſuch a manner as 
to have no communication with any inflammable 
matter, they will be ſpoiled of all their properties, 
and reduced to an earth or calx, that has neither 
the ſplendour nor the ductility of a metal, and in a 
ſtrong fire turns to an actual Blaſs, 1 inſtead of flow- 
ing like a metal. | 
| The ſecond is, that the calx or the glaſs reſult- 
ing from a metal thus decompoſed, recovers all its 
metalline properties by being fuſed in immediate 
contact with an inflammable ſubſtance, capable of 

reſtoring the Phlogiſton of which calcination had 
deprived it. 

On this occaſion we muſt obſerve that Chymiſts 
7 have not — en * by adding the Phlogiſton, to 
4 | | give f 
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give the pr roperties of metals to all ſorts of vitrifiable 
A indiſcriminately; but to ſuch only as originally 
made a part of ſome metallic body. For example, 
a compound cannot be made with the phlogiſton 
and ſand that ſhall have the leaſt reſemblance of a 
metal: and this is what ſeems to point out the 
reality of a third principle, as neceſſary to form the 
metalline combination. This prineiple may pro- 
| bably remain united with the vitrifiable aw of a 
metallic ſubſtance, when reduced to a glaſs; whence 
it follows, that ſuch vitrified metals require only 
the addition of a phlogiſton'to enable them to 29 
ar again in their priſtine form. 
It may be inferred from another : experiment, 
Har the calx and the glaſs of a metal are not its 
gue vitrifiable earth, properly ſo called: for by 
eated or long continued calcinations, ſuch a 
8 61 or glaſs may be rendered incapable of ever 
8 the metalline form, in whatever manner 
the phlogiſton be afterwards applied to it; ſo that 
by this means it is brought into the condition of a 
| pure vitrifiable earth, abſolutely free from any 
mixture. Thoſe Chymiſts who patroniſe the Mer- 
curial earth, produce many other proofs of the 
exiſtence of that inciple in metallic ſubſtances; 
but they would he 
treatiſe like this. 
When by adding the phlögigen to a metallic 


| d we reſtore it to the form of a metal, we are 


id to reduce, reſuſcitate, or reviviſy that metal. 
Metallic ſubſtances are of different kinds, and 
are divided into Metals and Semi- metals. 

Thoſe are called Metals which, beſides their 
metalline ſplendour and appearance, are alſo mal- 
leable; that is, have the property of ſtretching 
under the hammer, and by that means of being 
| wrought i into different Oy without breaking. 


Thoſe 
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Thoſe Which have only the metalline ſplendour 
and appearance, without neee are called 
Semi- metals. 
| Metals are alſo Gircher ſubdivided into two forts; 
viz. Perfect and Inperfett Metals. 
The Perfect Metals are thoſe which Gi; no 
damage or change whatever by the moſt m 
and moſt laſting action of fire. ä 
The Imperfect Metals are thoſe which by the 
force of fire may be deprived of their , 
ug conſequently of 85 metalline form. 
When but a moderate degree of fire is em 
to deprive a Metal of its Phlogiſton, the metal z 1s 
ſaid to be calcined; and then it appears in the form 
of a powdered earth, which is called a Calx : and 
this metalline calx being expoſed to a more violent 
degree of fire melts and turns to glaſs, - 
Metallic Subſtances have an affinity with 2105 
but not equally with all; that is, every Metallic 
Subſtance is not geg of uniting and joining with 
every acid. | 
When an acid unites with a Metallic Subſtance 
there commonly ariſes an ebullition, attended with 
a kind of hiſſing noiſe and fumivg exhalations. By 
degrees, as the union becomes more perfect, the 
particles of the metal combining with the acid be- 
come inviſible: this is termed Dilution; and when 
a metalline maſs thus diſappears in an acid, the 
metal is ſaid to be diſſolved by that acid. It is pro- 
per to obſerve that acids act upon metalline ſub- 
ſtances, in one reſpect, juſt as they do upon al- 
kalis and abſorbent earths : for an acid cannot take 
vp above ſuch a certain proportion thereof as is 
ſufficient to ſaturate it, to deftroy ſeveral of its pro- 
perties, and weaken others. For example, when 
an acid is combined with a metal to the point of 
ſaturation, it loſes its taſte, does not turn the blue 
colour of a vegetable red, and its affinity with water 
. 0 7 5 8 is 
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is THEY On the other Lag Mes- 
talline Sub s Which when pure are incapable 
of uniting with water, by being Joined with an 
acid acquire the property of diſſolving in water. 
| Theſe combinatigns. of Metalline Subſtances with 
acids form different ſorts of neutral ſalts; ſome of 
which have the property.of;, ſhooting into cryſtals, 

while others have it not :-moſt of them, when 
thoroughly dried, attract the moiſture of the air. 

The affinity which Metalline ſubſtances have with 
acids is leſs than that which ;abſorbent earths and 
fixed alkalis have with the ſame acids: ſo that all 
metalline ſalts may be decompounded by one of 
theſe ſubſtances, which will te with the _ 
and precipitate the metal. 

Metalline Subſtances thus pad br An 
0 ſolvent are called Magiſterics, and Precipitates, 
of metals. None of theſe precipitates, except thoſe 

of the perfect metals, retain the metalline form: 
moſt 1 their phlogiſton hath been deſtroyed 
by the ſolution and precipitation, and muſt be re- 
ſtored: before they can recover their properties. In 
ſhort, they are nearly in the ſame ſtate with metal- 
line ſubſtances deprived of their phlogiſton by cal- 
cination; and ee ſuch a e 4s 
called > Tt 

A metalline calx prepared in this manner 1 A 
greater or a leſs portion of its phlogiſton, the 
more or leſs effectually and thoroughly the metal- 
Une ſubſtance, of which it made 4 part; was diſ⸗ 
folved by the acid. 

Mietallic Subſtances have affinities with achter 
55 differ accordin to their different kinds: but 
this is not univerſal; for ſome of them are incapable | 
of any fort of union with ſome others. 

It muſt be obſerved that Metallic Subſtances will 
not unite, except they be both inaſimilarſtare;-that 
- Wy Porh 3 in a Metalline form, or both in _ Ow 
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Fa Glaſs ; for a metalline ſubſtance retaining its 


phlogiſton cannot contract an union with any me- 
tal glaſs, even its' own. 


CHAP. vn. 
Of. M r 415. 
H ERE are fix Metals, of which two are 


Metals are, Gold and Silver; the others are Copper, 
Tin, Lead, and Iron: Some rn admit a 
ſeventh Metal, to wit, Quick-ſilver : but as it is 
not malleable, it has been generally conſidered as 
a metallic body of a particular kind. We ſhall ſoon 
have occaſion to examine it more minutely. 
The ancient Chymiſts, or rather the Alchymiſts, 
who fancied a certain relation or analogy between 
Metals and the Heavenly Bodies, beſtowed on the 
ſeven Metals, reckoning Quick-ſilver one of them, 
the names of the' ſeven Planets of the Ancients, ac- 
cording to the affinity which they imagined they ob- 


ſerved between thoſe ſeveral bodies. Thus Gold was 


called Sol, Silver Luna, Copper Venus, Tin Jupiter, 
Lead Saturn, Iron Mars, and Quick-filver Mercury. 
Though theſe names were aſſigned for reaſons merely 
chimerical, yet they ſtill keep their ground; 1d 
that it is not uncommon to find the Merals called by- 
the names, and denoted by the characters, of the 
Planers, in the writings even of the beſt Chymiſts. 
Metals are the heavieſt bodies known i in nature. 


e Gp. 


| Goty is the heavieſt of all Metals. The arts 
of wire-drawing and gold beating ſhew its won- 
Vos. 5 * derful 


Perfect and four Imperfect. The perfect 
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derful ductility. The greateſt violence of gie is 
not able to produce any alteration in it. Indeed Mr. 
Homberg, a famous Chymiſt, pretended that he had 
made this metal fume, and even vitrified it, by ex- 

poſing it to the focus of one of the beſt burning 
Klaſſes, known by the name of the Lens of the 
Palais Regal : but there are very goon reaſons for 

calling in queſtion the experiments he made on this 
occaſion, or rather. for thinking that he was quite 
miſfakeni Ford inlets 

1. No man Bach ſince been able: te irie Gold, 

though ſeveral good Experimenters have aſſi duouſy 
tried to effect it, by expoſing it to the focus of the 
ſame lens, andof other burning: glaſſes ſtill ſtronger. 
2. It hath been obſerved that though Gold, when 
e to the focus of thoſe glaſſes, did indeed 
emit ſome vapours and decreaſe in weight; yet thoſe 
vapours being carefully collected on à piece of pa- 
per, proved to be true Gold, in no degree vitrified, 

and which conſequently had ſuffered no change but 
that of being carried away by the violence of the 
heat, its nature not being in the leaſt altered. 
3. The ſmall portion of vitrified matter, which 
was formed on the arm that ſupported the Gold in 
Mr. Homberg's experiment, may have come either 
from the arm itſelf, or rather from ſome heteroge- 
neous particles contained in the Gold; for it is al- 
moſt impoſſible to have it perfectly pure. 

4. Neither Mr. Homberg, nor any that have re- 

peated his experiment, ever r reduced. this pretended 
glaſs of Gold by reſtoring its gon; as is done 


Vith other metallic glaſſes. 


5. To render the experiment decifive, the whole 
maſs of Gold employed ought to have been vi- 
trified ; which was not the caſ. 
Nevertheleſs I do not pretend that this, metal is 
in its Own nature e ihn, and un- 
pid 1 8. | Winne 
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vitrifiable* but there is reaſon to think that no bod | 
| hath hitherto. found the means of producing bay 
effects on it, probably for want of a ſufficient degree 

of fire; at leaſt the point is very doabrful. 
| Gold cannot be diſſolved by any pure acid: but 
if the acid of nitre be mixed with the acid of ſea- 

ſalt, there reſults a compound acid liquor, with 
which it has ſo great an affinity that it is capable 
of being perfectly diſſolved thereby. The Chy- _ 
miſts have called this or bag Aqua Regis, on ac- 

count of its being the only acid t that can diſſolve 
Gold, which they conſider as the King of Metals. 


T. The ſolution of Gold is of a beautiful orange 
n colour. 

d If Gold dindived in agua regis be precipitated 
ſe by an alkali or an abſorbent earth, the precipitate 
a- gently dried, and then expoſed to a certain degree 
d, of heat, is inſtantly diſperſed into the air, with 


a moſt violent exploſion and noiſe: Gold thus 
Rr NG is therefore called Aurum Fulminans. 
But if the precipitated Gold be carefully waſhed in 
plenty of water, ſo as to clear it of all the adhe- 
ring {aline particles, it will not fulminate; but may 
be melted in a crucible without any additament, 
and will then appear in its uſual form. The acid af 
vitriol being poured on aurum fulminans likewiſe 
deprives it of its fulminating quality. 
Gold does not begin to flow till it be red-hot lite 
a live coal. Though i it be the moſt malleable and 
moſt ductile of all metals, it has the ſingular pro- 
perty of loſing its ductility more caſily than any 
of them: even the fumes of charcoal are ſufficient 
to deprive. it thereof, if they come in contact with 
it while it is in fuſion: . ; 
The malleability of this meral, and jc of all 
the reſt, is alſo conſiderably diminiſhed by expo- 
ling it Huddenly to cold when it is red-hot; tor 
© Ea Rs example, 


. 


\ 
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example, | quenching it in water, or even barely 
expoſing it to the cold air. . 

he way to reſtore ductily to Gold, when loſt 
by i its coming in contact with the vapou 
and in Feet to any metal rendered leſs 


by being ſuddenly cooled, is to Heat ir 725 to 
hen to 


keep it fed hot a conſiderable time, an 
let it cool very .loly and gradually: kenn 
tion frequentiy repeated will by dey TEES" m 
creaſe the malleability of a meta. 55 
Pure ſulphur hath' no effect on Gold dor being 
combined with an alkali into a hepar fulphuris, It 
. unites therewith very readily, Nay, ſo intimate is 
their union, that the Gold pen thereof becomes 
ſoluble in water; and this new compound of Gold 
and liver of ſulphur, being diſſolved in water, will 
paſs through the pores of brown paper without 
ſuffering any decompoſition; which does not hap- 
pen, at leaſt in fuch a manifeſt degree, to other 
metallic ſubſtances diſſolved by liver of ſulphur, 
Aurum fulminans mixed and melted with flower 
of ſu oh loſes its fulminating quality: which 
arifes from hence, that on this occaſion the ſulphur 
burns, and its acid, which is the ſame with the 
vitriolic, being' thereby ſet at liberty becomes ca- 
pable o acting upon the Gold as 2 vitriolic acid 


Gold BY its fulminating quality. | Jo 
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Like Gold ir re reſts the utmoſt violence of fire, even 
that in the focus of a bürning-glaſs. However it 
bolds only the ſecond plate among metals; becauſe 
it is Tigtiter than Gold by almoſt one half; is alſo 
ſomewhat lefs ductile; and laſtly,” becauſe it 4s 
. upon by Ly your 8 of ſolvents. © S 
| et 
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Let Silver hath one advantage over Gold, namely 
that of _— a * Wangen 7 (OOO: makes i it * 


contact ot the vapour 505 urning - coals 7 it 
almoſt entirely. its malleability, 0 the ſame man- 
ner as we obſerved happens to old : bur both theſe 
metals ce hat Teo by be melted 


with nitre. 


The nitrous So is the. rue Tolvent wy Silver, 
and being ſome what dephlegmated will very readily 
and eaſily take e tity. of Silver. equal in 
weight; to itſelf, 

. Silver thus combined with the nitrous acid forms 
a metallic falt which ſhoots into cryſtals, called by 
the name of Lunar Cryſtals, or Cryſtals of ee 

Theſe cryſtals are moſt violently cauſtic: applied 
to the ſkin they quickly affect it much as a live 


| coal would; they produce a blackiſh eſchar, cor- 


roding and entirely deſtroying the parts they 
touch. Surgeons uſe them to eat away the proud 


fungous fleſh of ulcers. As Silver united with the 
nitrous acid hath the property of blackening all 


animal ſubſtances, a ſolution of this metallic ſalt is 
employed to dye hair, or-other animal matters, of 
a beautiful and durable black. 

Theſe cryſtals flow with a very moderate heat, 
and even before they grow red. Being thus melted 
they form a blackiſh maſs, and in this form they 


are uſed by Surgeons, under the title of Lais In- 


fernalis, Infernal Stone, or Lunar Cauſtic, 
Silver is alſo diſſolved by the vitriolic acid: : but 
then the acid muſt be concentrated; and in quantity 
double the weight of the Silver; nor will the ſolu- 
tion eh en. a conſiderable degree of heat. 
4 e 


by 


(7 hs nnn n 
| Spirit of ſalt and aqua negis, as well as the other 
acids, are incapable. of diſſolving this metal; at 
leaſt in the ordinary Way,. een 
Though Silver be not ſoluble. in. the acid of Kea. 
falt, nor calily in the acid of vitriol, a5 hath juſt 
been obſerved, it doth not follow chat it hath but a 
weak affinity with the latter, and none at all with 
the former; on Ps: contrary, it appears from ex- 
periment that, it hath with theſe two acids a much 
greater affinity than with. the acid of nitre: which 
15 ſingular enough, conſidering the, Heilen With 
5 | which this laſt acid diſſolves it. e 
Ik!be experiment which proves the fact, is this. 
ge. To.; a ſolution, of Silver in the nitrous acid, add the 
acid either of vitriol or of ſea-ſalt, and the Silver 
will inſtantly quit its nitrous ent to hein en ** | 
ſuperadded acid. 15 5 
Silver. thus united 54/0 = Kok at or the marine 
acid is leſs ſoluble in water than when combined 
with the nitrous acid: and for this reaſon. i it is, that 
when either of theſe two acids is added to a ſolution 
of Silver, the liquor immediately becomeso white, 
and a precipitate is formed, which is no other tian 
the Silver united with the precipitating acid. If 
the precipitation be effected. by the vitriolic acid; 
the Precipitate will diſappear upon adding a ſuffi- 
cient quantity of water, becauſe there will then be 
: water enough to diſſolve. i it. But the caſe is not the 
ame when the precipitation, is made by the marine 
acid: for Silver bine than with is ſcarce ſolu- 
Ta | ble f n Water. fi AS} worn HOI 199 Int” 
: This Frecipitate of Situgs, procured by. 
= : the marine acid is very eaſily fuſed, Ok when 
in chan Nges to a ſubſtance in ſome meaſure. tran- 
| ſparent and flexible; which hath occaſioned it to be 
called by the name of Luna Carnea. If it be pro- 
poſed. to decompound this luna cornea, that is, to 
kay the ine acid from the Silver wah which 
"It 
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it is united, the Jane cornea muſt be melted Hong 
with fatty and abſorbent matters, with which the 


acid will unite, and leave the metal excceding pu Ire, 
It muſt be obſerved that if, inffead of the marine 
acid, ſea-falt in ſubſtance be added to a ollie | 
of Silver in the nitrous acid, "a Precipitate is alfa 
produced; which by fufion appears to be a true na 
cornea. The feaſon is, khat the fea-falt is decom- 
poſed by the nitrous acid, which" feizes its Baſis o 
as Having a greater affinity there with than its own 
acid hath ; and this acid being conſequently diſ- 
engaged and ſet at liberty umtes with the Silver, 
which, as has been ſhewn, has” a greater affinity 
with it than With the nitrous acid. This is an in- 


ſtance of decompoſition effected by means of olle 


of thoſe double affinities mentioned by us in our 
ſeventh prop opoſition concerning 25151004: =; aaa tate” wh 
From what hath beet! already faid it is "kb 
that all theſe combinations of Silver with acids may 
be decompoutided/ by abſorbent” earths and by fixed 
alkalis; it being a general law with regard to all 
metallic ſubſtances, We ſhall not therefore repeat 
chis Oſervation when we come to treat of the other 
metals ; unleſs ſome particular occafion requite it. 

With regard to Silver I muſt take notice that, 
wheti' ſeparated by theſe means from the acids in 


whichbitvag©aifolved,* it requires nothing but 
fimple fuſton to reſtofe it to its uſual form becauſe 


it does not-any "more than Gold, loſe its s phlogifton' 
by thoſe ſolutions and precipitations. 955 

Silver amtes“ with ſulphur in fuſion,” If this 
metal be only* made red-hot in a crucible,” and 
ſulphur be then added, it immediately flows; 
the ſulphur acting as a flux to it. "Silver thus | 
united wirkt fulphur forms à maſs that, may be 
cur,” is half? malleaBk, and hath nearly the” colour 
and con ſiſtencè of Lend. If this falphurated Silver 
. 1 5 a long time in fuſion, and in a great 9 0 
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of heat, the ſulphur flies off and leaves the Silver 
ure. But if the ſulphur be evaporated by a vio - 
lent heat, it carries off with it part of the Silver. 
Silver unites and mixes perfectly with Gold in 
2 The two metals thus r r com- 
und with properties partaking bot 
P Mcrallurgifts have hitherto ſqught in vain for a 
perfectly good and eaſy method of ſeparatin g theſe 
two metals by the diy way only: (this term js uſed 
to ſignifyrall operations. performed by fuſion:) but 
chey are conveniently enough parted; by the moif 
<vay, that is, by acid ſolvents. This method is 
founded on the above-mentioned properties of Gold 
and Silver with reſpect to acids. It hath been 
ſhewn that aqua regis only will. diſſolve Gold; 
that Silver, on the contrary, is not ſoluble by aqua 
regis, and that its proper ſolvent is thę acid * 
nitre: conſequently, when Gold and Silver are 
mixed together, if the compound maſs be put into 
aqua fortis, this acid will take up all the Silver, 
N 1 diſſolving a particle of the Gold, Which 
Will therefore remain pure; and by this means the 
defired ſeparation is effected. This method, which 
is commonly made uſe of by Goldſmiths and in 
Mints, is called 1255 Parting Aab. 5 
It is plain that if agua regis were employ in- 
ficad of aqua forts, + the ſeparation would be 
cqually effected; and that the only difference be- 
Tween this proceſs and the former would conſiſt 
in this, that now the 9 be diſſolved, and 
| the Silver remain pure. But the operation by agua 
Fortis is preferable; becauſe been et; does take 
up a little Silver, whereas 8 125 An hath ar the 


Kalt eker on Gold; 3 {1 OH [19132346 2731 FE3 6 0 aL, 7 
It muſt be obſerved chat when Gold and Silver 
are mited together in e parts they cannot be 

parte by — Faris. "To enable 


© the gun fartis to act. duty, on * * h _ 
my 
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muſt be, at leaſt, in a triple proportion to the Gold, 
If it be in a leſs proportion, you mutt either employ 
aqua e 10 2 che ſeparation, or, if you prefer 
the uſe of vaqua>fortis, melt the metalline maſs, 
— Silreri as is neceſſary to make u up 
the proportion above mentioned: and Bande this 
Procets i eyes — a Wan eaten : 
This effect, hi. 1.15: ſingular, bably 
ariſes from hence, 7 Gold. es or 
even equals the e ee parts of both 
being intimatoly united, ihe former ane capable x 
coating over the latter, and covering them ſo as to 
5 defend tliem from the action of the aqua fortis; 
; vhich is not the caſe eee. in chring ar mach 
ö Süver UM. Rd BY 184. 
] There is one thing more 10 be taken -natice of 
g with regard to this proceſs; which is, that per- 
i fectly pure aqua fortis is rarely to be met with, 
) for two reaſons; firſt, it is difficult in making it 
; wholly tu prevent the riſing of the medium em- 
y ployed to diſengage the nitrous: acid; that is, a 
: little of the vitriolic acid will mix with the vapours 
1 of the agua fortis: ſecondly, unleſs the faltpetre 
1 be very well purified it will always hold ſome fall 
portion of ſea- ſalt, the acid of which, we know, is 
very readily ſet looſe- by the vitriolic acid, and con- 
ſequently riſes together with the vapours of the 
aqua fortis It is eaſy, to ſee that aqua fortis 
mixed either with the one or the other is not 
for the Parting Proceſs; becauſe, as has jul been 
; faidy the: — and the marine acid equally pre- 
- cipitate> Stlyer diſſol/ed in the nitrous acid; by 
which means; when they are united with that acid 
they weaken its action upon the Silver, and hinder 
the diſſolution, Add that qua fortis adulterated 
witch a mixture of ſpirit of ſalt becomes an agua 
ths ans cand eſpe opened + ca ble of 
Ore 2» ids If vl 2117 $10 * 45 158 92 38 N 10 Ming 
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: diſſolving Gold, in Pr ortion as its s ation pon 
Silver is diminiſhed. 5 


In order to remedy t inconvenience, 8 free 
agua fortis from the vitriolic or marine acid with 
which it is tainted,” Silver muſt be diffolved there- 
in: by degrees as the metal diffolves, thoſe hetero- 
geneous acids lay hold of it, and precipitate with it 
in che form of a white powder, as we. obſerved be- 
fore. This precipitate being wholly fallen, the 
liguor graws clear; after which, if it be found 


capable of diſſolving more Silver, without turning 


milky, it may be depended on as a perfectly pure 
agua fortis. Then filtre it, diſſolve more Silver in 
ik, as long as it will take up any, and you will hy 
a ſolution of Silver in a very pure aqua fortis. 
means of this ſolution may other aqua fortis be po 
rified : for pour a few drops thereof into a ar Orca 
pure aqua fortis, and immediately the vitriolic or 
marine acid, with which that aqua fortis is conta- 
minated, will Join the Silver and fall therewith to 
the bottom. When the ſolution of Silver prepared 
as above docs not in the leaſt affect the tranſparency 
of the agua fortls, it is then 122 nee __ fit for 
che purpoſes of Quartation- 

This operation of purifying aqua — by's folu- 
dab Silver is called the Precipitation of aqua for- 
#5; and aqua fortis thus ban Is 3 dee 
tated Agua Fortis, ©. 1 11 


When Silver is diflolved in aqua"; fares it may 
be ſeparated therefrom, as hath been thewn, 11 _— 
Jorkentt earths and fixed alkalis. 


We ſhall ſee by and by that chere are other moins 


os effecting this: but whatever way it be ſeparated 
from its ſolvent it recovers its metalline form, as 


Gold does, 1 being 1 fuſed eh . | 
additament. l 34 Jy 1.1.6 17 
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neareſt to. Gold and Silver. Its natural colour is 
2 deep- red. yellow. It reſiſts a very violent degree 
of fire for A conſiderable time; but loſing its phlo- 
cifton at laſt, it changes its metalline form for that 
of. calx, or a pure reddiſh earth. This calx is 
hardly, if at all, reducible ta glaſs, without the ad- 
dition of ſonzething to promote its fuſion; all that 
the Gercelt heat can do being only to render it ſoft. 
Copper, even while! it retains its metalline form, and 
is Very pure, requires a conſiderable degree ef fire 
to melt it, and dees not begin to flow till long after 
it is red-hot, Mhen in fuſion, it anger ee. a 
greeniſh colour. to the flame of the coalss. 

This metal i is inferiout to Silver in point 5 9 
vity; ; Nor is, its ductility ſo great, tho it be pretty 
conſiderable; bur, on che other hand, it exceeds 


that metal in hardneſs. It unites readily with Gold 


and Silvers nor does it greatly leſlen their beauty 
when added to them in a fmall, quantity : hays it 
even procures them ſome advantages; ſuch- as Ma- 
ing them harder, and leis ſubject to loſe their duc - 
tility, of. which;thoſe metals are often-liable-te be 
deprived, by the mixture of the ſmalleſt heteroge- 
neous particle. This may probably ariſe fromhence, 
that che ductility of Copper has the peculiarity of 
reſiſting moſt of thoſe, hae which rob the perfect 
metals of theirs. Mane oe; 
The property, which 3 3 Gibioncas 
have in common with Copper, of loſing the phlogiſ- 


ton by calcining and then vitrifying, furniſhes us with 
a method of, ſeparating them from Gold and Silver, 


when they are combined therewith. Nothing more 


is required than to expoſe the maſs compounded, of 
the Peter metals and other me6allne ſubſtances to 


a de- 
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a degree of heat ſufficient. to, calcine whatever 
is not either Gold or Silver. It is evident that 
by this means theſe Tech will bg pþtained as 
pure as is poſſible; for, as hath already; been -faid, 
no metalline calx or glaſs i is capable efpiting with 
metals poſſeſſed of their phlogiſton. On this prin- 
ciple is formed the what; buſ 5 of refining Gold 
and Silver. 

When the perfect metals 18 all er but 
Copper, as this metal is not to be calcined or vitri- 
fied without great difficulty, which is increaſed by 
its union with the unvitrifiable metals, it is eaſy to 
ſiee that it is almoſt impoſſible to ſeparate them 

without adding ſomething to facilitate the yitrifica- 
tion of the Copper. Such metals as have the pro- 
perty of turning eaſily to glaſs are very fit for this 
purpoſe; and it is neceſſary to add a certain quantity 
thereof, when Gold or Silver is to be purified from 
the alloy of Copper. We ſhall have occaſion to be 
more particular on this ſubjet when we come to 
treat of lead. 

Copper is ſoluble in all the acids, 4 to N which 1 it 
communicates a green colour, and ſometimes a 
blue. Even the neutral ſalts, and water itſelf, act 
upon this metal. With regard to water indeed, as 
the procuring it abſolutely pure and free from any 
faline mixture is next to an impoſſibility, it remains 
a queſtion whether the effect it produces on Copper 
be not owing to certain ſaline particles contained 
in it. It is this great facility of being diſſolved 
that renders Copper ſo ſubject to ruſt ; which is no- 
thing elſe but ſome parts of its ſurface . by 
ſaline particles contained in the ſurrounding air and | 


The ruſt of Copper i is always green or or blue, or 

of a colour between theſe two. Internally uſed it is 
very noxious, being a real poiſon, as are all the ſo- 
Jpcions of this metal made * 25 acid wes? | 

| | > 


THEORY of CHYMISTRY. 6 
The blue colour, which Copper conſtantly aſſumes 
when corroded by any ſaline ſubſtance, is a ſure 
ſign by which it may be diſcovered wherever i it 
exiſts, even in a very ſmall quantity. | 

Copper diſſolved in the vitriolic acid Fins a kind 
90 metalline ſalt, which ſhoots into rhomboidal 
cryſtals of a moſt beautiful blue colour. Theſe 
cryſtals are called Blue Vitriol, or Vitriol"of Copper. 
They are ſometimes found ready formed in the 
bowels of the earth; and may be artificially made 
by diſſolving Copper i in the vitriolic acid; but the 
ſolution will not ſucceed unleſs the acid be well de- 
er omni The taſte'6f this vitriol is ſaltiſn and 
aſttingent. It retains a conſiderable quantity of 
water in eryſtallizing, on which account it is eaſily | 
rendered fluid by fire. 

It muſt be obſerved that, Neha iri is ; expoſed to a 
certain degree of heat in order to free it of its humi- 
dity, a great part of its acid flies off at the ſame 
time: and hence it is that, after calcination, there 
remains only a kind of earth, or metalline calx, of 
a red colour,” which contains but very little acid. 
This earth cannot be EY to flow but with the 
greateſt difficulty. A 

A ſolution of copper in che nitrous acid forms * 
falt which does not cryſtallize,” but, when dried, 

| 3 attracts the moiſture of the air. The 
ſame thing ee hen it 18 diſſolved 1 in ſpirit of 
Aale, or in aqua regis.” 

If che Copper thus diffolved by any of theſe acids 
bs precipitated by an earth or an alkali,” it retains 
nearly the colour it had in the ſolution: but theſe 
precipitates are ſcarce any thing more than the earth 
of Copper, or Copper deprived of moſt of its 

phlogiſtop; ſo that if they were expoſed to à vio- 
nt fire, without any additament, à gteat part of 
the would be converted into an earth that could 
never be reduced to a 2 form. Therefore, 
LA 9 when 
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when Na leßg to reduce theſe precip! irates to 805 
per, it is neceſſary to add a certain quantity o 
ſubſtance capable of reſtoring b to them the phlogiſ 
ton they have loſt. 

The ſubſtance which hath wel Nags fitteſt for 
ſuel reductions is tharcoal-duſt ; becauſe charcoal 

is nothing but a phlogiſton cloſely combined with 
an earth, which renders it exceedingly fixed, and 
capable of reſiſting a violent force of fire. But 

as charchal will not melt, and conſequently is capa- 
ble of preventing rather than forwarding the flux 

of a metalline calx or glaſs, which nevertheleſs 1s 

+ eſſentially neceſſary to complete the reduction, it 
hath been contrived to mix it, or any other lobſtance 
containing the phlogiſton, with ſuch fixed alkalis 
as eaſily flow, and are fit to promote the flux of 
other bodies. Theſe mixtures are called Reducing 
Fluxes ; becauſe the general name of PFluxes is given 
to all alte or mixtures of ſalts, which facilitate 

„ | 

7 Sulphur be applies to Copper made perfectly : 

© red-hot, the metal immediately runs; and theſe two 

ſubſtances uniting form a new compound much 
more fuſible than pure Copper. 

This compound is deſtroyed by the ole force of 
av; for two reaſons: the firſt is, that, ſulphur 
being volatile, the fire is capable of ſubliming a 
great part of it, eſpecially when it is in a great pro- 
portion to the Copper with which it is joined; the 
ſecond is, that the portion of ſulphur which re- 
mains, being more intimately pan with the. Cop- 
per, though it be rendered leſs combuſtible by that 
union, is nevertheleſs burnt and conſumed in time. 
Copper being combined with ſulphur, and together 
with it expoſed to the force of fire, is found to be 
partly changed into a blue vitriol; becauſe the vitri- 
olic acid, being diſengaged by burning the ſulphur, | 
is arcs chat means qualified to diſſolve che ie 

| | The 
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The affinity of Copper with ſulphur is greater than 


that of Silver. 

This metal, as well as the other imperfe&t metals 

and the ſemi- metals, being mingled with nitre and 

expoſed to the fire, is decompoſed and calcined 

much ſocner than by itſelf; becauſe the phlogiſ- 

ton which it contains occaſions: the deflagration af 

the nitre, and conſequently the two ſubſtances mu- 

tually decompoſe each other. There are certañ 
metalline ſubſtances whoſe phlogiſton is ſo abun- : 

dant, and ſo weakly connected with their earth, that 

when they are thus treated with nitre, there: ariſes 1 

immediately a detonation, accompanied with flame, 

and as violent as if ſulphur or charcoal - duſt had 
been employed; ſo that in a moment the metalline LL 

ſubſtance loſes its phlogiſton, and is calcined; The © | 

nitre, after theſe detonations, always aſſumes an 3 
Ken. ekt. Soto e $1121: monk 26% 


1 — IV. Of Ion. 


1 Inb wei is h Fekrer nnd leſs ductile than 88 but 
it is much harder, and of more difficult fuſion. 
It is the only body that has the property of be- 
ing attracted by the magnet, which therefore ſetves 
to diſcover it wherever it is. But it muſt be ob- 
ſerved that it hath this property only when in its 
metalline ſtate, and loſes it when converted to an 
earth or calx. Hence very few Iron: ores are at- 
tracted by the load-ſtone ; becauſe, for the moſt 
part, they are only ſorts of earths, which require a 
phlogiſton to be added before 0 can be Py 
to the form of true Iron 
| When Iron hath undergone no mmdip preparation 
7 but the fuſion which is neceſſary to ſmelt it from its 
| ore, it is uſually quite brittle, and flies to pieces un- 
der the hammer: which ariſes in ſome meaſure from 
its doe a certain * of unmetallic earth 
93 5 i F interpoled 
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ar pad etween its parts. This we call Pig 
"dp EO OBE ins bt oo i 
By melting this a ſecond time it is rendered 
rer, and more free from heterogeneous matters: 
ut ſtill, as its Wes parts are probably not 
brought ſufficiently near, or cloſely enough united, 
till the Iron hath undergone ſome further prepara- 
tion beſides that of fuſion, it ſeldom hath any de- 
_ gree of malleabilit rt. 
The way to give it this property is to make it 
-Juft red- hot, and then hammer it for ſome time in all 
directions; to the end that its parts may be pro- 
perly united, incorporated, and welded together, 
and that the heterogeneous matters which keep 
them aſunder may be ſeparated. | Iron made by 
this means as malleable as poſſible we call Bar Iron, | 
„ . þ 
Bar Iron is ſtill harder to fuſe than Pig Iron: to | 
make it flow requires the utmoſt force of fire. 
l 


Iron has the property of imbibing a greater 
uantity of phlogiſton than is neceſſary to give it 
the metalline form. It may be made to take in this 
ſuperabundant phlogiſton two ways: the firſt is b 
_ fuſing it again with matters that contain the phlo- ll f 
giſton ; the ſecond; is, by encompaſſing it with a WWW | 
quantity of ſuch matters, charcoal-duſt for inſtance, Ne 
and then expoſing it ſo encompaſſed, for a certain e 
time, to a degree of fire barely ſufficient to keep it 
red-hot, This ſecond method, whereby one ſub- WM f 
ſtance is incorporated with another by means of I. 
fire, but without fuſing either of them, is in gene- 
ral called Cementation. 3% ne It 
Iron thus impregnated with an additional quan- v 
tity of phlogiſton is called Steel. The hardneſs of w. 
Steel may be conſiderably augmented by tempering Ml be 
it; that is, by making it red-hot, and ſuddenly MW 
quenching it in ſome cold liquor. The hotter the w. 
metal, and the colder the liquor in which it 8 MW 
7 | _-quenchedy 
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quenched,” the harder will the Steel be. By this 
means tools are made, ſuch as files and ſheers, 
capable of cutting and dividing the hardeſt bo- 
dies, as glaſs, pebbles, and Iron itſelf. The colour 
of Steel is darker than that of Iron, and the facets 
which appear on breaking it are ſmaller. It 1s alſg. 
leſs ductile and more brittle, eſpecially when tem 

red. . 350 ts r 9 wa: " * 2? © 2 SOT 
yy Iron may be impregnated with 'an"adaitionat- 
quantity of phlogiſton, and thereby converted into 
Steel, ſo may Steel be again deprived of that ſupera- 
bundant phiogiſton, and brought back to theeondi- 
tion of Tron.” This is effected by cementing it with 
poor earths,uch as calcined bones and chalk. By 
the ſame operation Steel may 'be'untempered: hay, 


ID 


= 


it will loſe the hardneſs it had acquired by temper- 
ing, if it be but made red-hot, and left tò cool 
) gradually. As Iron and Steel differ only in the re- 
ſpects we have here taken notice of, their properties 
r being in all other reſpects the ſame; what flows is 
it equally-applicable' to boſtum. 
s Iron being expoſed to the action of fire for ſome. | 
ume, eſpecially when divided into ſmall particles, 9 
)- ſuch as filings, is caleined and loſes its phlogifton, 
a hy chis means it turns to à kind of reddiſh yellow 
e, earth, which on account of its colour is called Cro- 


* 


in cus Martis, or Saffron of Mam. 
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it This calx of Iron has the ſingular property cf 
D- flowing in the fire with ſomewhat leſs difficulty than 
of Iron itſelf; whereas every other metalline calx 
e- fows with leſs eaſe than the metal that produced it. 
c It has moreover the remarkable property of uniting 
n- vich the phlogiſton, and of being reduced to Iron 
of N Vvithout fuſion requiring for that purpoſe only to 
ly Iron may be incorporated with Silver, and even 
he with Gold, by means of certain operations. Under 
05 5 Vol. 2 VV F 3 the 
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the Py of Lead we ſhall ſee how i it may be ſe⸗ 
parated from theſe metals. ico 2s 
The acids 1 on it nh che ſame-effed: 
as on Copper: every one of them acts upnn it, 
Certain neutral ſalts, alkalis, and even water itſelf, 
are capable of diſſolving it; and hence it is alſo very 
ſubjec to ruſt. The vitriolic acid diſſolves it with 
the 3 eaſe: but the circumſtances which at · 
| tend the ſolution thereof are different from thoſe 
with which the ſame acid diſſolves Copper: for, I. 
whereas the vitriolic acid muſt be concentrated to 
diſſolve Copper, it muſt on the contrary be diluted 
with water to diſſolve Iron, which it will not touch 
when well dephlegmated. 2. The vapours which 
riſe in this diſſolution are inflammable; ſo that if 
it be made in a ſmall- necked bottle, and the flame 
of a candle be applied to the mouth thereof, the 
vapours in the bottle take fire with ſueh Wenne as: 
to produce a conſiderable exploſion. 
_ This ſolution is of 1 955 green andere and 
from this union of the vitriolic acid with Iron there 
reſults a neutral metalline ſalt, which has the pro- 
perty of ſhooting i into cryſtals of a — fr 
> _ gure, and a green colour. Theſe cryſtals are called 
; Green: Vitriol, Vitriol of Mars, and Copperas.: . 
Green Vitriol hath a ſaltiſn and aſtringent taſte. 
As it retains a great deal of water in cryſtalliz- 
ing it quickly flows by the action of fire: but this 
fluidity is owing to its water only, and is not a real 
fuſion; for as ſoon as its moiſture is evaporated, it 
reſumes a ſolid form. Its green tranſparent colour 
is now changed into an opaque white: and, if 
the calcination be continued, its acid alſo exhales 
and is diſſipated in vapours; and as it loſes that, 
it turns gradually to a yellow colour, which comes 
ſo much the nearer to a red the longer the calci 
HhHaauation is continued, or the higher the force of the 
fire is raiſed which being driven to the _ 
will 
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what remains ĩs of a very deep red. This remain- 
der is nothing but the body of the Iron, which-hay- 
ing loſt its palin is now no more than an earth, 
nearly of the rfame nature with that vhich ĩs left 
after caleining the metal ãtſe li.. 
Green Vitrioldiſſolved in water ſpontaneanſſy lets 5 
fall a yellowiſh earthy ſediment. If this ſolution be 
defecated by filtration, it ſtill continues tod. 


ſome of the ſame ſubſtance, till thecvitriol bewholly 
decompoſrd. This ſediment is nothing but the 


earth of Irony which is then called: Ocbre— 
The nitrous! acid diſſoldes Iron ind reep e 


This ſolution is of a yellow colour, inclining more 


or leſs toſa ruſſet, or — as it ĩs e more or 
leſs ſaturated with Iron. Iron diſſolved: by this acid 
alſo, falls ſpontaneouſſy i in a kind of calx, which is 
incapable of being diſſolved à ſecond time; for the 
nitrous acid will not act upon Iron that has loſt its 
phlogiſton. This ſolution does not cryſtallize, and 
af 1 to Ape are the maiſturgof the 


ie of falt likewiſedifſobves 7 wi and this fol 


tion is green. The vapours which rife during the 


diſſolution are inflammable, like thoſe which aſcend 
when this metal is attacked by the vitriolic acid. 


Aqua regis makes a _—_— of Iron, which i is of a 
yellow colour. FM 


Tron hath a greater n en vicker 7 Ac or 


Copper with the nitrous and vitriolic acids: ſo that 


if Iron be preſented to a ſolution of either in one of 
theſe two acids, the diſſolved metal will be precip1- 


tated; becauſe the acid quits it for the Irons, with 


which it has a greater affinity. © 
On this occaſion it mutt be abſerunk that ifa "A 


lution of Copper in the vitriolic acid be precipitated 


by means of Iron, the precipitate has the form and 


ſplendourof a metal, and does not require the addi-. | 


tion of a phlogiſton to reduce it to true Copperz 
e e 
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which is not the caſe, as has been ſhewn, when the 
precipitation is effected by earths or alkaline ſalts. 
The colour of this metalline precipitate hath de- 
ceived ſeveral perſons, who being unacquainted 
with ſuch phenomena, and with the nature of blue 
vitriol, imagined that Iron was trãnſmuted into Cop- 
per, when they ſaw a bit of Iron laid in a ſolution 
of that vitriol become, in form and external appear- 
ance, exactly ke Copper: whereas the ſurface 
only of the Iron was cruſted over with the particles 
of Copper contained in the vitriol, which had gra- 
dually fallen upon and adhered to the Iron, as they 
were precipitated out of the ſolution,” 
Among the ſolvents of Iron we OS? fixed 
alkalis ; and that they have ſuch a — — er is proved 
by the following phenomenon. large propor- 
| tion of alkaline falts be ſuddenly mixed Tile a ſolu- 
| tion of Tron in an acid, no precipitation enſues, and 
= - liquor remains clear and pellucid; or if at firſt 
1 it 100K a little turbid, that appearance laſts but a 
1 moment, and the liquor preſently recovers its tranſ- 
pareney. The reaſon is, that the quantity of alkali 
Is more than ſufficient to ſaturate all the acid of 
the ſolution, and the ſuperabundant portion thereof, 
meeting with the Iron already finely divided by the 
acid, difßblves it with eaſe as faſt as it falls, and ſo 
prevents its muddying the liquor. To evince that 
* is fo in fact, let the alkali be applied in a quan- 
y that is not ſufficient, or but barely ſufficient, to 
"Cali the acid; and the” Iron will then r 
like any other metal. eee 
Water alſo acts upon Non and therefore Iron 
eie to moiſture grows ruſty. If Tron-filings 
be — to the dew, they turn wholly to a rut, 
' which is called Crocus Martis Aperient. 5 
Iron expoſed to the fire together with nitre pied 
it detonate pretty briſkly, ſecs 1 it in a flame, and de- 1 
cor ; ofes ir with 0 3439 4 Lew e . _ ; er 
is 
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metalline ſubſtances combined with ſulphur. 


Sulphur, uniting , with Iron communicates to it 
ſuch a 3 fuſibility, that if a maſs of this me - 
tal heated red: hot be rubbed with a bit of ſulphur, 
it inceſſantly runs into as perfect a fuſion as a metal 


XP. to le focus of a large burning. glaſs 
e F. V. Of TIN. 1 : 


"I is. 2 2 lis hteſt of all metals. Though it 


yields eaſily to fu impreſſion, of hard bodies, it has 


but little ductility... Being bent backwards and for- 


wards it makes a ſmall crackling. noiſe. It flows 
with a very moderate degree of fire, and long be- 
fore it comes to he red-hot, When it is in fuſion, 
its ſurface ſoon, grows duſky, and there forms upon 
it a thin dark- coloured duſty pellicle, which is no 
other than a part of the Tin A = has loſt its phlo- 


giſton, or a calx of Tin. The metal thus ard 


caſily recovers its metalline form on the addition of 


a phlogiſton, If the calx of Tin be urged by a 


ſtrong fire it grows white, but the greateſt violence 
of heat will not fuſe it; which makes ſome Chy- 
miſts conſider it as a calcinable or abſorbent earth, 


rather than a vitrifiable one. Vet it turns to glaſs, 


in ſome ſort, when mixed with any other ſubſtance 


that vitrifies eaſily. However, it always produces 
an imperfect glaſs only, which is not at all tranſpa- 


rent, but of an opaque white, The calx of Tin 
thus vitrified is called Enamel. Enamels are made 


of ſeveral colours by the addition of this or that 


metalline calx. _ 
Tin unites eaſily with all the 8 ; but it de- 


ſtroys the ductility and malleability of every one of 


them, Lead excepted. Nay, it poſſeſſes this property 
of making metals brittle in ſuch an eminent de- 
* E gree, 
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This metal hath a greater affinity than any other-- 


metalline ſubſtance with ſulphur; on which account 
jt is ſucceſsfully uſed to precipitate and ſeparate all 
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| is very fingular, the 


has allo the pro} 25 of raking Silver: mixed wit 


bs "The; BIvenir Which has the g eſt power oyer it is 


Gold diffolved in a egi may de precipitated b 


70 KW . 


gree, that the very vapour of it, hen in fuſion, iy 
capable of p producing t this effect, Moreover, which 
moſt dudtile metals, even Gold 
and Silver, are thoſe on which it works 3 
with the molt eaſe, and in the'greateſt degree. 


it flow over 4 10 mall fire.” nog 
It adheres pH 9 1 in foine Inbhfuts incorporate 
with, the ſurface of Copper and of Ifon ; whence 
aroſe the practice of coating over thoſe metals with 
Tin, Tin. Plates are E ne other than chin Plates of 
Iron tinned ver 

If to twenty paths of Tin one 50 of! Copper be 
added, this alloy renders it much more Told, and 
the mixed maſs continues rolerably ductile. © 
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the. on che rant Fr to one part of Lin ers of 


9 5 there ar 34 a eine com 8088 which 
is hard , brittle, and very ſonorous; ſo that it is uſed 
5 bes bells: this compoſition Is Called Bronzy 
an Bell. 1 HY 1 S üs 
Tin 1 an affinity with the' vitriolic, nitrous, And 
marine acids. All bf them Attack and'corrode'it; 
yer none of them is able ro diſſolve it withour-great 
difficulty : fo that if a clear ſolution thereof be de- 
Fred, particular methods muſt be'eriployed for that 
DUrpoſe; for the acids do but in a manner talcitie it, 
and convert it to a kind of White Ni dip es 


u Yegis, Which has even! del affinity there- 
ich th N Wirkt Golcb itſelf; FChence it follows that 


means of Tin; but then the aqua 'Fepis muſt be 
wWeakened. Gold thus N pitated by Tin 4s of 2 
moſt bealtiful colour; and is uſed fof à red in en: 
ameling and painting on Feng as alſo to give 
A red convey by arc Yen i ee 85 
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all red colours in N 1 on W. lic 
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be not lowered, the Precipitate wil not have the 


& + + © 


"Tin hath the mm of g "giving: 1115 luſtre to 


Wag Water l not act e this 1 as 17 
r which reaſon | it I 


does upon Iron and Cop per 
not ſubzect to ruſt: 33 leſs when it is ex 


to the air its ſurtace Hon loſes 1 Its po! iſh and. 222 


dour. 


22 


* 4000 with nitre and expoſed t to ihe fire de- 


agrates with it, makes it detonate, and is immedi- 
tely converted to a Ui attory calx : for ſo all fub- 
rea are called which are incapable of fuſion. 
Tin readily; unites with ſulphur, 3 and 1 it be- 
comes FAIT, and friable mass. 
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| 1 to Cold and Mercury 16245 is che OY | 
of all metalline ſubſtances, but in hardneſs is ex- 
ceeded by every one of them. Of all metals alſo it 


melts the eaſieſt except Tin, While it is in fuſion 
there gathers inceſſantly on its ſurface, as on that of 


AY 


Tin, a blackiſh du licle, which is nothing 85 
ö yy 


a calx 1 
This calx further calcined by 2 moderate ire. 
flame being reverberated on it, ſoon, grows 19 


If the calcination be 1 e it becomes yellow, 
and at laſt of a beautiful red. In this ſtate i it is 
called Minium, and is u ed as a pigment, | Minium 


is not eaſily, made, and the operation ſucceeds a 


| in large manufactures on 


To convert Lead into + FO which i is the me- 


tl; in a manner half vitrified, you need only keep 
it melted. by à pretty ſtrong fire; for then as. its 
ſurface; gradually calcines, 1 it tends more and more 
0 * and vitriſcation. 
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eee it,, i rt HED Ge, 
On theſe properties of Lead, and of the Glaſs of 
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All theſe n of Lead are greatly diſpo- 
ſed to perfect fuſion and vitrification, and for that 
purpoſe require but a moderate degree of fire; the 


calx or earth of Lead being of all meralline carths 
that which vitrifies the moſt eaſilx., 


* 
\ 
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Lead hath not only the property of turning 


into glaſs with the greateſt facility, but it hath alſo 
that of promoting greatly the vitrification of all the 


other imperfect metals; and, when it is actually 
vitrifed, procures the ready fuſion of all earths and 
ſtones in general, even thoſe which are refractory 
that is, which could not be fuſed without its 


elp. 5 | l od 22 
"Gaſs of Kad, beſides its great fuſibility, bay 
alfo the ſingular property of being ſo ſubtile and 
active qs to corrode and penetrate the crucibles in 
Which it is melted, unleſs they be of an earth that 
is exceeding hard, compact, and withal very refrac- 
tory: for Glaſs of Lead being one of the moſt 
powerful fluxes that we know, if the earth of the 
crucible in Which it is melted be in the ſmalleſt 
degree fuſible, it. will be immediately vitrified; 


eſpecially if there be any metallic matter in its com- 


* * 


poſition. ZH 


"7" BE great ativity of Glaſs of Lead may be 
weakened by joining it with other vitrifiable mat- 
ters: but unleſs theſe be added in a very great pro- 
portion, it will ſtill remain powerful enough to pe- 
nerrate common earths, and carry off the matters 
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Lead, depends the whole buſineſs ofrefining Gold and 


Silber. It hath been ſhewn' that as theſe two metals 
are indeſtructible by fire, and the only ones which 
Habe chat adva tage, they maybe. ſeparated from 


the impetfect metals; when mixed therewith, by ex- 


7 Hol ng the compound to a degree of fire ſufficiently 
FTT. ³· w 


verted 


' 


Turn of CuYMIsTRY., 74 


yerted into glaſs can no longer remain united with 
any metal that has its metalline form. But it is very 
difficult to procure this vitrification of the imperfect 
metals, when united with Gold and Silver; nay, it 


is in a manner impoſſible to vitrify them entirely, 
for two reaſons: firſt, becauſt moſt of them are natu- 


rally very difficult to vitrify ſecondly, becauſe the 
union they have contracted with the perfect metals 


defends them, in a manner, from the action of the 


fire, and that ſo much the more effectually as the 
proportion of the perfect metals is greater; which 
being indeſtructible, and in ſome ſort coating over 
thoſe with which they are alloyed, ſerve them as a 
preſervative. and impenetrable ſhield againſt) the 
utmaſt violange af fre. ono alli ont offs 


It is therefore clear that a great deal of labour 
may he- ſaved; and that Gold and Silver may be 
refined to a much greater degree of purity than can 
otherwiſe be obtained, if to a mixture of theſe metals 
with Copper, for inſtance, or any other imperfect me- 
tal be added a certain quantity of Lead. For the Lead, 
by its known property, will infallibly produce the 


defired vitrification; and as it likewiſe increaſes the 


proportion of the imperfect metals, and ſo leſſens 
that of the perfect metals, in the maſs, it evidently 
deprives the former of a part of their guard, and 
ſo effects a more 2 vitrification, In conclu- 
ſion, as the Glaſs of Lead hath the property of 
running through the crucible, and carrying with it 
the matters which it has vitrified, it follows that 
when the vitrification of the imperfect metals is ef- 
fected by its Welte el matters toge- 
ther penetrate the veſſel containing the fuſed metal- 
line maſs, diſappear, and leave only the Gold and 


Silver perfectly pure, and freed, as far as is poſſible, 


from all admixture of heterogeneous parts. 
Ihe better to promote the ſeparation of ſuch parts 
Þ | uſual cocmploy inehis proces a particular fort 


$4 


of ſmall crucibles, made of the 'aſhes of calcined 
bones, which are exceedingly porous and eaſily per- 
vaded. They are called cupels, on account of their 
figure, which is that of a wide-mouthed cup: and 
from hence the operation takes its name; for when 
we refine Gold and Silver in this manner we are 
ſaid to cupel thoſe metals. It is eaſy to perceive that 
the more Lead is added the more accurately will the 
Sold and Silver be refined; and that ſo much the 
more Lead ought to be added as the perfect metals 
are alloyed with a greater proportion of the imper- 
fect. This is the moſt ſevere trial to which a per- 
fect metal can be put; and conſequently any metal 
that ſtands it may be fairly conſidered as ſuch. 
In order to denote the fineneſs of Gold, it is fu 
poſed to be divided into twenty-four parts called 
carats; and Gold which is quite pure and free from 
all alloy is ſaid to be twenty - four carats fine; that 
which contains π part of alloy is called Gold of 
twenty- three carats; that which contains r of al- 
loy is but twenty-two carats; and ſo on. Silver 
again is ſuppoſed to be divided into twelve parts 
only, which are called penny- weights; fo that when 
abſolutely pure it is ſaid to be twelve perny-weights 
Fine; when it contains Ar of alloy, it is then called 
eleven penny- weights fine; when it contains Fr of 
alloy, it is called ten penny- weights fine, and ſo on. 
In treating of Copper we promiſed to ſhew, under 
the article of Lead, how to ſeparate it from Iron. 
The proceſs is founded on that property of · Lead 
which renders it incapable of mixing and uniting 
with Iron, though it readily diſſolves all other me- 
talline ſubſtances. Therefore if you have a maſs 
{compounded of Copper and Iron, it muſt be fuſed 
vith a certain quantity of Lead, and then the Cop - 
r, having a greater affinity with Lead than with 
Iron, will deſert the latter and join the former, 
Which being incapable of any union with Iron, as 
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was ſaid, will wholly exclude it from the new com- 
und. The next point is to ſeparate the Lead 
from the Copper; which is done by expoſing the 
maſs compounded of theſe two metals to a degree 
of fire ſtrong enough to deprive the Lead of its 


metalline form, but too weak to have the ſame ef- 


fect on the Copper: and this may be done; ſince 
of all the imperfect metals Lead is, next to Tin, 
the eaſieſt to be calcined, and Copper on the con- 
trary reſiſts the greateſt force of fire longeſt, with- 


out loſing its metalline form. Now what we gain 


by this exchange, viz. by ſeparating Copper from 
Iron and uniting it with Lead, conſiſts in this, that 
as Lead 1s calcined with leſs fire than Iron, the Cop- 
per is leſs expoſed to be deſtroyed: For it muſt be 
obſerved that, however moderate the fire be, it is 
hardly poſſible to prevent a certain nn chere. 
of from being calcined in the operation. 

Lead melted with a third part of Tin forms- u 
compound, which being expoſed to a fire capable 
of making it thoroughly red-hot, ſwells, puffs up, 
ſeems in ſome ſort to take fire, and is preſently cal- 
cined. Theſe two metals mixed together are much 
1 calcined than either of them ſeparately. 

Both Lead and Tin are in ſome meaſure affected 
by water, and by a moiſt air; but they are both 
much leſs ſubject than Iron or Copper to be corro- 


ded by theſe lolvenns; _ of courſe are mud leſs | 


Halle no ruſt. 
The vitriolic acid 10 upon add diflolves Lead, 
wen in the ſame manner as it doth Silver. 
The nitrous acid diſſolves this metal with hack 
: "oaſis and in great quantities; and from this ſolution 
2A ſmall portion of mercury may be obtained. On 


this 1 ſee ouÞ: Elements 845 "wy e oof Ghy- : 
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When this lehne of and is uta 55 a 
| good: deat eee Te Lead: * 1 5 
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form of a white powder; which happens beeauſe 
the acid is rendered too weak to keep the Lead : 
77% a TO 
If this ſolution of Lead be evaporated to a cer- 
_ tain degree, it. ſhoots into cryſtals formed like regu. 
lar pyramids with ſquare baſes, Theſe cryſtals are 
of a yellowiſh colour, and of a ſaccharine taſte: 
they do not eaſily diſſolve in water. This nitroug 
metalline falt has the ſingular property of detonat- 
ing in a crucible, without any additament, or the 
contact of any other inflammable ſubſtance. This 
property it derives from the great quantity of 
phlogiſton contained in, and but looſely connected 
with, the Lead which is one of its principles. 
If ſpirit of ſalt, or even ſea-falt in ſubſtance, 
be added to a ſolution of Lead in the nitrous acid, 
a white precipitate immediately falls; which is no 
other than the Lead united with the marine acid, 
This precipitate is extremely like the precipitate of 
Silver made in the ſame manner, and that being 
called Luna cornea hath occaſioned this to be named 
Plumbum corneum. Like the luna cornea it is very 
ffuſible, and being melted hardens like it into a kind 
of horny ſubſtance: it is volatile, and may be re- 
duced by means of inflammable matters combined 
with alkalis. But it differs from the luna cornea in 
this chiefly, that it diſſolves eaſily in water; whereas 
the luna cornta, on the contrary, diſſolves therein 
with great difficulty, and in a very ſmall quantity. 
As this precipitation of Lead from its ſolution 
in ſpirit of nitre is procured by the marine acid, 
Lead is thereby proved to have a greater affinity 
with the latter acid than with the former. Yet, if 
you attempt to diſſolve Lead directly by the acid of 
ſea· ſalt, the ſolution is not ſo eaſily effected as by the 
ſpirit of nitre, and it is always imperfect ; for it 
wants one of the conditions eſſential to every ſolu- 
ion in a liquor, namely tranſparency, 1. 


\ 
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If Lead be boiled for a long time in a lixivium of 
fixed alkali, part of it will be diſſolvet. 
Sulphur renders this metal refractory and ſcarce 
fuſible; and the maſs they form when united 
together is friable. Hence it appears that ſul- 
phur acts upon Lead much in the ſame manner 
as upon Tin; that is, it renders both theſe metals 
leſs fuſible, which are naturally the moſt fuſible of 
any, while it exceedingly facilitates the fuſion of 
Silver, Copper, and Iron, metals which of them- 
ſelves flow with the greateſt difficulty,  *' 
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VY. | becauſe this metallic ſubſtance cannot be 
claſſed with the metals properly ſo called, and yet 
has ſome properties which will not allow us to con- 
found it with the ſemi-metals. The reaſon why 
Quick-ſilver, by the Chymiſts commonly called 
Mercury, is not reputed a metal is, that it wants 
one of the eſſential properties thereof, to wit, mal- 
leability. When it is pure and unadulterared with 
any mixture, it is always fluid, and of courſe unmal- 
leable. But as, on the other hand, it eminently 
poſſeſſes the opacity, the ſplendour, and above all 
the gravity os metal, being next to Gold the he- 
vieſt of all bodies, it may be conſidered as a true 
metal, differing from the reſt no otherwiſe than by 
being conſtantly in fufion; which we may ſuppoſe 
ariſes from its aptneſs to flow with ſuch aſmail degree. 
of heat, that be there ever ſo little warmth on earth, 


\ V E treat of Quick-filver in a chapter apart, | 


there is ſtill more than Enough to Keep Mercury in 
JJ = os | 
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fuſion; which would becomeſolid and ae if if 
were poſſible to apply to it a degree of cold conſi- 
derade aa der purpoſe. Thefe properties 
will not allow us to cfouid it with the ſemi- me- 
_ rals.' Add that ve ate not yer affured By any un- 
doubted experiment that it can be wholly-deprived 
of its phlogiſton,” as the imperfect metals may. 
Indeed we Cannot apply the force of fire to it as 
could be wiſhed: for it is fo volatile that it flies off 
and exhales in'vapours, with a mueh leſs degree of 
fire than is neceflary to make it red- Hot. The va- 
pours of Mercury thus raiſed by the action of fire, 
being collected and united in a certain quantity, ap- 
| Pear to be no other than true Mercury, 'retainin, 
every one of its properties; and no experiment hat 
ever been able to ew the leaſt cliange thus' Pro- 
duced in its nature. 5 
If Mercury be 5 to the greateſt heat that it 
can bear win ſublimation, . and continued in it 
for ſeveral months, or even a whole year together, 
it turns to a red powder, which the Chymiſts call 
Mercurius precipitatus per ſe. But to ſucceed in this 
; operation it is ablolutely neceſſary that the heat be 
| ſuch as is above ſpecified; for this metallic ſubſtance 
may remain expoſed to a weaker heat for a conſi- 
derable number of JERRs withour ubdergoing, wy 
ſenſible alteration. 
5 Some Chymiſts funciect chat by this opera. 
25 tion they had fixed Mercury and changed its na- 
ture; but without any reaſon: for if the Mereury 
| thus ſeemingly tranſmuted be expoſed to a ſome- 
What ftroiiger degree of fire, it ſublimes and exhales 
in vapours as viſual; and thoſe vapours collected 
are nothing elſe but running Mercury, which has 
| Fecovered: all ; its Properties without rhe help of any 
__additament.” PTY, 
Mercury has the p property of diffolving all the 
| metals, Iron only. excepted,” But it is a condition 
abſolutely 
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abſolutely neceſſary to the ſucceſsiof ſuch difiGlu- 
tion, that the metalline ſubſtances be poſſeſſed of 
their phlogiſton; for if they be calcined, Mercury 


cannot touch them: and hence it follows that Mer- 
cury doth not unite with ſubſtances that are purely 
earthy. Such a combination of a metal with Mereury 


s called an Amalgam. Trituration alone is ſufficient 
to effect it 3 Howe ver, a n e of _ ale i Is 


8 e with 2 metal gives it a 
confiieny more or leſs ſoft, and even fluid, accord- 
ng to the greater or {maller proportion of Mercury 


employed. All amalgams are ſoftened . wer, 


hardened by cold. 


Mercury is very volatile $ ally more is eiithe : 


* unfixed metals: moreover the union it con- 


tracts with: any metal is not ſufficiently intimate to 


entitle the new compound reſulting from that union 
to all the properties of the to ſubſtances united; 


at leaſt wick regard to their degree of fixity and vo- 


latility. From all which it follows that che beſt 


and ſureſt method of ſeparating it from metals diſ- 


ſolved by it, is to expoſe the amalgam to a degree 


of heat ſufficient to make all the Quick-ſilver riſe 
and evaporate; after which the metal remains in the 
form of a powder, and being fuſed recovers its 
3 If it be thought proper to ſave the 


Quick ſilver, the operation muſt be performed in 

cloſe veſſels, which will confine and colle t the 

mercurial reel This operation is moſt fre- 
quently employed to ſeparate Gold and Silver from 
he ſoverat orts ef earths and ſands with which 

are mixed in the ore; becauſe theſe two metals, 


Sold eſpecially, are of ſufficient value to compen- 
ſate the loſs of Mercury, which is inevitable in this 


proceſs: beſides, as they very readily amalgamate 


with it, this way of ſeparating them from every 
thing unmetallic is very facile and commodious. 


3 Ge Mercury 
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8 is diſſolved by acids; but with 10 i 
ſtances peculiar to each particular fort of acid. 
The vitriolic acid, concentrated and made boiling 


ſcizes on it, and preſently reduces it to a kind 
* wh powder, which turns yellow by the affuſion 


of water, but does not diſſolve in it: it is called 
Turbith Mineral, However, the vitriolic acid on this 


occaſion unites with a great part of the Mercury, in 


ſuch a manner that the compound is ſoluble in was 
ter. For if to the water which was uſed to waſh 
the Turbith a fixed alkali be added, there falls i in. 
ſtantly a ruſſet- coloured precipitate, Which is 
other than Mercury ſeparated from the er 
acid by the intervention of the alkali. 5 


This diſſolution of Mercury by the — 1 acid 


is accompanied with a very remarkable phenome- 


non; which is, that the acid contracts a ſtrong ſmell 


of volatile ſpirit of ſulphur : a notable proof that 
part of the phlogiſton of the Mercury hath: united 
_ therewith, And yet, if the Mercury be ſeparated 
by means of a fixed alkali, it does not appear to 


have ſuffered any alteration. Turbith mineral: s 


not ſo volatile as pure Mercur. "7 


The nitrous acid diſſolyes Lien ITY Rey 


The ſolution is limpid and tranſparent, and as it 
grows cold ſhoots into cryſtals, which. are a nitrous 
mercurial ſalt: 

If this ſolution be evaporated 10 Andes hs 


Mercury remains gs oY with a little of the 


acid, under the form of a red powder, which hath 
obtained the names of Red Precipitate, and Arcanum 
Corallinum. This Precipitate, as well as Turtath, 
is leſs. volatile than pure Mercur 

If this ſolution of Mereury be mixed ith. a 6 
lution of Copper, made likewiſe in the nitrous acid, 
and the mixture evaporated to. dryneſs, the re will 


remain +8, green Pos ca] kd * — v3 


* 
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Theſe precipitates are cauſtic and corroſive; ang 
are uſed as ſuch in ſurgery. yr. 

Though Mercury be diſſolved more eaſily and 
completely by the nitrous acid than by the vitrio- 1 | 
lic, yet it has a greater affinity with the latter than . 
with the former: for if a vitriolie acid be poured \ + 
into a ſolution of Mercury in ſpirit of nitre, the 
Mercury will quit the latter acid in which ir was "i 

diſſolved, and join the other which was added. The 1 
ſame thing happens when the marine acid is em- 
ployed inſtead of the vitri oli. = 
Mercury combined with ſpirit of ſalt forms a fin- 1 
cular body; a metalline falt which ſhoots into long : 
cryſtals, pointed like daggers. This ſalt is volatile, 
and ſublimes eaſily without decompoſition. It is 

moreover the moſt violent of all the corrofives hi- 

therto diſcovered by Chymiſtry. It is called Corro- 

froe Sublimate, becauſe it muſt abſolutely be ſublim- 

ed to make the combination perfect. There are ſe- 

veral ways of doing this: but the operation will 
never fail, if the Mercury be rarified into vapours, 
and meet with the marine acid in a ſimilar ſtate. 
Corroſive Sublimate is diſſolved by water, but 
in very ſmall quantities only. It is decompounded 4 
by fixed alkalis, which precipitate the Mercury in I 
a reddiſh yellow powder, called on account of its 
f/ 8 | 
If Corrofive Sublimate be mixed with tin, and 
the compound diſtilled, a liquor comes over which 
continually emits abundance of denſe fumes, and 
from the name of its inventor is called the Smoking 
Liquor of Libavius. This liquor is no other than 
the tin combined with the marine acid of the Cor- 
roſive Sublimate, which therefore it hath actually - 

_ decompounded: whence it follows that this acid ._ 
hath a greater affinity with tin than with Mercury. 
The marine acid in Corroſive Sublimate is not 
quite ſaturated with Mercury ; but is capable of 


Vor. J. | & - taking 
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taking up a much greater quantity thereof. For if 


Corroſive Sublimate be mixed with freſh Mercury, 
and ſublimed a ſecond time, another compound 
Will be produced containing much more Mercury, 
and leſs acrimonious ; for which reaſon it is named 

Sweet Sublimate of Mercury, Mercurius dulcis, Aquila 
alba. This compound may be taken internally, 

and is purgative or emetic according to the doſe ad- 
miniſtered. It may be rendered ſtill more gentle 
by repeated ſublimations, and then it takes the title 


of Panacæa Mercurialis. No way hath hitherto been 


found to diſſolve Mercury in aqua regis without 

great difficulty, and even then it is but imperfectly 
ä „ 
Mercury unites eaſily and intimately with ſulphur, 

If theſe two ſubſtances be only rubbed together in 


a gentle heat, or even without any heat, they will con- 


tract an union, tho' but an incomplete one. This 


combination takes the form of a black powder, which 


has procured it the name of Aibiops Mineral. 
Ik a more intimate and perfect union be deſired, 
this compound muſt be expoſed to a ſtronger heat; 
and then a red ponderous ſubſtance will be ſublim- 
ed, appearing like a maſs of ſhining needles: this 
is the. combination deſired, and is called Cinabar. 
In this form chiefly is Mercury found in the bow- 


els of the earth. Cinabar finely levigated acquires a 


much brighter red colour, and is known to painters 
by the name of Vermilin. SIE 
_ Cinabar riſes. wholly by ſublimation, without 
ſuffering any decompoſition ; becauſe the two ſab- 
ſtances of which it conſiſts, viz. Mercury and Sul- 
Phur, are both volatile. wo 
Though Mercury unites and combines very well 
with ſulphur, as hath been ſaid, yet it hath leſs affinity 
with that mineral than any other metal. Gold 
. - only excepted: whence, it follows that any of the 


other metals will decompound Cinabar, by uniting 


with 


4 * * 2 . . 
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with its ſulphur, and ſo ſetting the Mercury at li: 


berty to appear in its uſual form. Mercury thus 


ſeparated from ſulphur i eſteemed the pureſt, 
and bears the name of Se WE: 8 from Ci⸗ 


nabar. 


Iron is aunty uſed in this operation, prefera- 


bly to the other metals, becauſe among them all it 


— the greateſt affinity with ſulphur; and is the only 
one that has none with Mercury. 

Cinabar may alſo be decompounded by means of 
fixed alkalis i the affinity of theſe ſalts with ſulphur 
being generally greater than that of any meralling 


| ſubſtance whatever. 


en rx. | 
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1 1 of Rooviys OF AxTIMONY. 


R GULUS of Anrlmpny'i isa metal ſubſtance 


of a pretty bright white colour. It has the 
ſplendour, opacity, and gravity of a metal: but it 
is quite unmalleavle, and crumbles to duſt, inſtead 
of yielding or ſtretching, under the hammer; on 
which account ĩt is claſſed with the Semi- metals. 

It begins to flow as ſoon as it is moderately red; 
but, like the other Semi- metals, it cannot ſtand a 


violent degree of fire; being thereby diſſipated into 


ſmoke and white vapours, which adhere to ſuch cold 


bodies as they meet with, and ſo are collected into 
a kind of farina called Flowers of Antimony. 


If Regulus of Antimony, inſtead of being ex- 
poſed to à ſtrong fire, be only heated ſo mode- 


rately that it ſhall not even melt, it will calcine, 


loſe its | and rake the form of a grey. 
1 8 2 UA 
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illi REN deſtitute of all ſplendour : this powder 


| is called Calx of Antimony. 
Ihis calx is not volatile like the Regulus, but 

will endure a very violent fire; and being expoſed 
thereto will flow, and turn to a glais of the yellow- 
ith colour of a hyacinth. 


It is to be obſerved that the more che Regulus i is 


deprived of its phlogiſton by continued calcination, 
the more refractory is the calx obtained from it. 
The glaſs thereof has alſo ſo much the leſs colout, 


and comes the nearer to common glaſs. 


The calx and the Glaſs of Antimony will ns | 
their metalline form, like every other Calx and 


Glaſs of a metal, if reduced by reſtoring to them 
their loſt phlogiſton. Yet if the calcination be car- 
ried too far, their reduction will become much more 


difficult, and a much ſmaller quonery of Regulus 


will be reſuſcitated. 
 Regulusof Antimony is capable of difolving the 
py metals; but its affinities with them are various, and 


differ according to the following order. It affects 


Iron the moſt powerfully, next Copper, then Tin, 
Lead, and Silver. It promotes the fuſion of metals, 
but makes them all brittle and unmalleable. 

It will not amalgamate with Mercury; and 
though by certain proceſſes, particularly the addi- 
tion of water and continued trituration, a ſort of 
union between theſe: two ſubſtances may be pro- 
duced, yet it is but apparent and momentary; for 
being left to themſelves and RIPE they 
quickly diſunite and ſeparate *. 


.* M. Malouin, however, hath found a way to unite mb two 


metallic ſubſtances : bur then he does it by the interpoſition of 


ſulphur; that is, he combines crude” Antimony with Mercury. 
This combination is brought about in the ſame way that ÆEthi- 
ops Mineral is made; viz. either by fuſion, or by tritoration 
only without fire. It reſembles the common Æthiops, and M. 
Malouin calls it Athinps of Antimany. He obſerved that Mer- 
cury un:tes with Antimony much more inimately, * t, 
15 than * rudbing mem . 


The 
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The vitriolic acid, aſſiſted by heat, and even by 


diſtillation, e Regulus of Antimony. The 
nitrous acid likewiſe attacks it; but the ſolution can 


by no art be made clear and limpid: ſo that the Re- 


gulus is only calcined, in a manner, by this acid. 
The marine acid diſſolves it well enough; but 

then it muſt be exceedingly concentrated, and appli- 

ed in a peculiar manner, and eſpecially by diſtilla- 


tion. One of the beſt methods of procuring a per- 


fe& union berween the acid of ſea- ſalt and Regulus 


of Antimony, is to pulverize-the latter, mix it with 


corrolive ſublimate, and diſtill the whole. There 
riſes in the operation. a. white matter, thick and 
ſcarce fluid, which is no other than the Regulus of 
Antimony united and combined with the acid of 
ſea-ſalt. This compound is extremely corroſive, | 
and is called Butter of Antimony. _ 

It is plain that the corroſive ſublimate is here de- 
compounded ; that the Mercury 1s revivified, and 


that the acid which was combined therewith: hath 


quitted i it to join the Regulus of Antimony, with 
which its affinity is greater, This Butter of Anti- 
mony by repeated diſtillations acquires a conſider- 
able 3 of fluidity and limpidneſs. Eb 

If the acid of nitre be mixed with Butter of An- 
timony, and. the whole diſtilled, there riſes an acid 
liquor, or a fort of aqua. regis, which ſtill retains 
ſome of the diſſolved Regulus, and is called Bezo- 
ardic Spirit of Nitre. After the diſtillation there - 
remains a White matter, from which freſh ſpirit of 

cin abſtracted, and which being then 

waſhed with water is called Bezoar Mineral. This 


Bezoar Mineral is neither ſo volatile, nor ſo cauſtic, 
as Butter. of Antimony; becauſe the nitrous acid 


hath not-the property of volatilizing metallic ſub- 
ſtances, as the marine acid does, and becauſe it re- 
mains much more intimately combined with the 


regulge part, e 
„ 11 


4 
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Jia Perlala. 7 his pany matter is cal of Anti- 


If "C09 of Antimony be'mixed 0 water, the 


| liquor immediately becomes turbid and milky, and 


a precipitate falls, which is nothing but the metal - 
lic matter partly ſeparated from its acid, Which is 
too much weakened by the addition of water to 
keep it diſſolved. Yet this precipitate {till retains 
a good deal of acid; for which reaſon it continues 


to be a violent emetic, and in ſome degree corro- 


five. It hath therefore york we improperly called 

Mercurius Vit. | 
The proper ſolvent of men of Antimony i is 

aqua regis, by means whereof a clear and hmpid 


| ſolution of this Semi-metal may be obtained. 


Regulus of Antimony mixed with nitre, and pro- 
jected i into a red-hot crucible, ſets the nitre in a 
flame, and makes it detonate. As it produces this 
effect by means of its phlogiſton, it muſt needs = 


the ſame time be calcined, and loſe its metallic] 


perties, which accordingly happens, and when fl 
pitre is in a triple proportion to the Regulus, the 
latter 1s fo Parese calcined as to leave only a white 
powder, Which is fuſed with great difficulty, and 
then turns to a faintly coloured glaſs, not very dif- 
ferent from common glaſs, and which is not redu- 
cible to a Regulus by the addition of inflammable 


matter; at leaft it yields but a very {mall quantity 
thereof. If leſs nitre be uſed, the calx f is not ſo 


white; the glaſs it produces is more like 2 metal- 
line glaſs, and is more eaſily reduced. The calx 


of che Regulus thus prepared by nitre is called, on 
account of the medicinal virtue aſcribed to I, Dia- 


Phor etc Avtimony, or Diapboretic Mineral. 
Nitre always becomes an alkali by deflagration, 


and in the preſent cafe retains part of the cab. 


which it even renders ſoluble 1 in water. This calx 
Fay be ſeparated from the alkali, if an acid be em- 
ployed to precipitatè it; and then it is called Mate- 


mon 
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mony, ſo completely deprived of its phlogiſton as 
to be altogether incapable of reduction to a Re- 
Regulus of Antimony readily joins and unites 


with ſulphur, forming therewith a compound which 


has a very faint metallic ſplendour, This com- 


pound appears like a maſs of long needles adhering . 


together laterally ; and under this form it is uſu- 


ally found in the ore, or at leaſt when only ſeparat- 


ed by fuſion from the ſtones and earthy matters 
with which the ore is mixed. It is called Crude, 
Antimony. 000 ne 
Antimony flows with a moderate heat, and be- 
comes even more fluid than other metallic ſub- 
ſtances. The action of fire diſſipates or conſumes, 
the ſulphur it contains, and its phlogiſton alſo, ſo. 
as to convert it into a calx and a glaſs, as it does 
tie ] ⅛ «U 8 
Aua regis, which we obſerved to be the proper 
ſolvent of the Regulus, being poured on Antimony, 
attacks and diſſolves the reguline part, but touches 
not the ſulphur; in conſequence whereof it decom- 
poſes the Antimony, and ſeparates its ſulphur from 
JJ „„ as 
There are ſeveral other ways of effecting this de- 
compoſition, and obtaining the reguline part of An- 
timony by itſelf: they conſiſt either in deſtroying 
the ſulphureous part of the Antimony by Wes 3 
tion, or in melting the Antimony with ſome ſub- 
ſtance, which has a greater affinity than its reguline 
Moſt metals are very fit for this, 
latter purpoſe : for though the Regulus has a con- 


except Gold and Mercury, have a greater. 5 


If therefore Iron, Copper, Lead, Silver, or Tin, 
be melted with Antimony, the metal employed 
will unite with the ſulphur, and ſeparate it from the 
Regulus. os 5 a6 . 1 | | f 8 | . +4 
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Tr mu be obſerved that, as theſe metals have 

ſome affinity with the Regulus of Antimony, the 

Regulus will be joined in the operation by ſome of 

the metal employed as a Precipitant, (ſo thoſe ſub- 

ſtances are called which ſerve as the means of ſepa- 

rating two bodies from eachother;) and therefore the 

Regulus procured in this manner will not be abſo- 

lutely pure: on this account care is taken to diſtin- 

guiſh each by adding the name of the metal em- 

ployed! in its A z and thence come theſe 

Teva Martial Regulus of Antimony, or only Martial 
Regulus, Regulus Veneris ; and ſo of the reſt. 

Antimony 1s, employed with advantage to ſeparate | 

1 ' Gold from all the other metals with which it may 

= - be alloyed. It has been ſhewn that all the metals 

: have a greater affinity, than the reguline part of 

Antimony,with ſulphur, Gold only excepted; which 

is incapable of contracting any union therewith: and 

therefore, if a maſs compounded of Gold and ſe- 

; -veral other metals be melted with Antimony, every 

thing in that maſs which is not Gold will unite with 

| the fulphur of the Antimony. This union occaſions. 

_ two ſeparations, to wit, that of the ſulphur of the 

| | Antimony from its reguline part, and that of the 

| Gald from the metals with which it was adulterat- 

| ed; and from the whole two new compounds ariſe; 

| namely, a combination of the metals with the ſul- 

| Phur, which being lighteſt riſes to the ſurface in 

fuſion; and a metalline maſs formed of the Gold 

at and the reguline part of the Antimony united toge- 


ther, which being much the heavieſt ſinks. to the 
bottom. There Is no difficulty in parting the Gold 
from the Regulus of Antimony with which it is. 
| alloyed : for the meralline maſs need only be expo- 
ſed. to a degree of fire capable of diſſipating into 
vapours all the Semi- inetal it contains; which being 
very volatile, the operation is much eaſier, and more 
| Ha finiſhed, "OPT if me metals with FN 
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the Gold was debaſed were to be vitrified on the 
cupel; without taking into the account that if Sil- 
ver were one of them, recourſe muſt needs be had 
to the proceſs of quartation after that of the cupel. 
If equal parts of nitre and Antimony be mixed 
together, and the mixture expoſed to the action of 
fire, a violent detonation enſues; the nitre deflagra- 
ting conſumes the ſulphur of the Antimony, and 
even a part of its phlogiſton. After the detona- 
tion there remains a greyiſh matter which contains 
. fixed nitre, vitriolated tartar, and the reguline part 
of the Antimony in ſome meaſure deprived of its 
phlogiſton, and half vitrified by the action of the 
: fire, which is conſiderably increaſed by the defla-, 
gration. This matter is called Liver of Antimon. 
3 If inſtead. of equal parts of nitre and Antimony, 
| two parts: of the former be uſed to one of the lat-. 
4 ter, then the reguline part loſes much more of its, 
phlogiſton, and remains in the form of a yellowiſh - 
I powder. CF 
| Again, if three parts of nitre be taken to one of 
Y Antimony, the Regulus is thereby entirely robbed 
. of its phlogiſton, and converted to a white calx 
; which bears the name of Diaphoretic Antimony, or 
Diapboretic Mineral. The pearly matter may be, 


5 precipitated by pouring an acid on the ſaline ſub- 
. ſtances which here remain after the detonation, in 
y the ſame manner as we ſhewed above was to be 
. done with regard to the Regulus. 


5. 5 
In the two laſt operations, where the nitre is in 
a double or triple proportion to the Antimony, the 
reguline part is found after the detonation to be con- 
verted into a calx, and not into a half vitrifed 
matter, which we have ſeen is the effect when equal 
parts only of nitre and Antimony are uſed. The 
Treaſon of this difference is, that in theſe two caſes the 
reguline part, being wholly, or almoſt wholly, de- 
prived of its phlogiſton, becomes, as was obſerved,  _ 
. pr | More | | 
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more difficult to fuſe, and conſequent ly cannot be. 
gin to vitrify in the fame degree. of heat as that 
which hath not loft ſo much of its phlogiſton. If 
inſtead of performing the er Kah equal parts 


of nitre and Antimony tion of ſome 


ſubſtance which abounds with  lopiſibn be added, 


in that caſe rhe ſulphur only of the Antimony will 


be conſumed, and the Reply will remain united 


With its phlogiſton and ſeparated from its ſulphor. | 


The mes us prepared in this manner is abſo- 


 Jutely pure, becauſe no metalline ſabſtance being 
ployed, none can mix with and adulterate it. 


It is called Regulus of ares Per ſe, or only Regu. | 


tus of Antimony. 


Et is true indeed that in this operation much of 


the reguline part unavoidably loſes. its phlogiſton 
and is calcined, and conſequently a much ſmaller 
quantity of Regulus i is obtained than when metalline 
precipitants are employed: hut this lofs is eaſily re- 


_ paired, if it be thought proper, by reſtoring to the 


calcined part its loſt phlogiſton. 
Antimony melted with two parts of fixed alkali 


yields no Regulus, but is entirely diffolved by the 


falt, and forms with it a 3 of a reddiſh yellow 
colour. : 

The reaſon hy no ecipitate is procured on this 
occaſion i is, that the alkali uniting with the ſulphur 
of the Antimony forms therewith the combination 
called Liver-of 56 Iphur, which by its nature is 


qualified to keep the 2 part diſſolved. This 
maſs formed by the union of the Antimony with 


the alkali is ſoluble in water. If any acid whatever 


be dropt into this ſolution, there falls a precipitate 


— 


of a reddiſh yellow colour; becauſe the acid unites ' 


with the alkali, and forces it to quit the matters 


with Which it was combined. This precipitate is 


| called pane . of — 


* 
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As in the operation for p reparing Regulus f 
Antimony per ſe, ſome of Tha nitre is, by the in- 


flammable matters added thereto, turned to an al- 
kali, this alkali ſeizes on part of the Antimony, 
and therewith forms a compound like that juſt de- 
{cribed. © Hence it comes that if the ſcoria formed 
in this roceſs be diſſolved in water, and an acid 
pd into the ſolution, a true golden 1 
of Antimony is thereby ſeparated. 

This union of Antimony with an alkali may alſo 
be brought about by the humid way ; that is, by 
making uſe of an alkali reſolved into a liquor, and 
boiling the mineral in it. The alkaline liquor, in 
proportion as it acts upon the Antimony, gradually 
becomes reddiſh and ery If left to ſettle ane 
cool when well faturated therewith, it gradually de- 
poſites the Antimony it had taker up, which preci- 
pitates in the form of a red powder; and this preci- 
pitate is the celebrated remedy known by the name 
of Kermes Mineral. It is plain that the kermes is 
nearly the ſame thin with the golden ſulphur: yet 
it differs from it in ſome reſpects; and ee 6 in 
this, that being taken inwardly it operates much 
more gently thin the golden ſulphur, which is a 
violent emetic. Nitre fixed by charcoal, and reſok 
ved into a liquor, 1s the ony” UE _—_— in 
preparing the kermes. 

It was ſhewn above that [EM of An 
mixed and diſtilled with corrofive fublimate decom- 
pounds it, diſengages the Mercury, and joining 
ſelf to the marine acid forms therewith a new 
combination, called Butter of Antimony. If 
the ſame operation be performed with crude Anti- 
mony inſtead of its Regulus, the fame effects are 
produced: but then the Antimony itſelf is alſo de- 
compoſed; that is, the reguline part is ſeparated 
from the ſulphur, which being ſet free unites with 
the 3 now alſo at 9 and theſe two 
| together | 
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each other, and the Biſm 
form of a powder. Hence it is plain that the union 
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ed known alſo by the name of Mag 
is a ſemi- metal, having almoſt the ſame appearance 


as Regulus of Antimony; yet it has a more 


duſky caſt, inclining ſomewhat to red, and even 
preſents ſome changeable ſtreaks, cipecially alter 
lying long in the air. 

When expoſed to the fire it melts long before it 
is red, and conſequently with leſs heat than Regu- 
las of Antimony, which . does not. flow, as was 


ſhewn above, till it begin to be red-hot. It be- 


comes volatile, like all the other ſemi- metals, when 
acted on by a violent fire: being kept in fulion by 
a proper degree of heat it loſes its 1 with 
its metallic form, and turns to a powder or a calx; 


and that again is converted into glaſs by the conti- 


nued action of fire. The calx and glaſs of Biſ. 


muth may be reduced, like any other metallic 
can. by reſtoring their phlogiſton. 0 


Biſmuth mixes with all the metals in fuſion, and | 


even facilitates.the fuſion of ſuch as do not other, 


wiſe flow readily. It whitens them by its union, 
and deſtroys their malleability. 
It amalgamates with Mercury, if they be rubbed 


together with the addition of water: yet after 


ſome time theſe two metalline ſubſtances deſert 
appears again in the 


it conggacts with Mercury is not perfect; and yet it 
has tlie ſingular property of attenuating Lead, and 
altering it in ſuch a manner that it afterwards amal -· 
gamates with Mercury much more perfectly, ſo as 


even to paſs with it through ſhamoy leather without 


any ſeparation. The Biſmuth employed in making 


this amalgama afterwards ſeparates from it ſponta- 
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neouſly, as uſual; but the Lead ſtill continues 
united with the Mercury, and always retains the 
property thus acquired. „ N 
The vitriolic acid does not diſſolve Biſmuth: its 
proper ſolvent is the nitrous acid, which diſſolves 
it with violence, and abundance of fumes. _ 
- Biſmuth diſſolved in the nitrous acid is precipi- 
tated not only by alkalis, but even by the bare ad- 
dition of water. This precipitate is extremely white, 
and known by the name of Magiſtery of Biſmuth. 
The acid of ſea-falt and aqua regis likewiſe act 


upon Biſmuth, but with leſs violence. © ' "2 
This ſemi- metal does not ſenſibly deflagrate with _ 


nitre; yet it is quickly deprived of its phlogiſton, 
and turned into a vitrifiable calx, 'when expoſed 
with it to the action of fire. © © 
It readily unites with ſulphur in fuſion, and forme 
therewith a compound which appears to conſiſt of 
needles adhering laterally to each other. | 
It may be ſeparated from the-ſulphur with which 
it is combined, by only expoling it to the fire, 


without any additament; for the ſulphur is either 


conſumed or ſublimed, and leaves the Biſmuth he- 


ind. 


| 3. UI. 0 Zinc. e 
ix to appearance differs but little from Biſ- 
muth, and has even been confounded with it by ſe- 
veral authors. Nevertheleſs, beſides that it has 
ſomething of a blueiſh caſt, and is harder than Biſ- 


- muth, ir differs from it eſſentially in its properties, 


as will preſently be ſhewn. Theſe two metallic 
ſubſtances ſcarce reſemble each other in any thing, 
but the qualities common to all ſemi- metals. 
Zinc melts the moment it grows red in the fire, 
and then alſo begins to turn to a calx, which, like 
any other metallic calx, may be reduced by means 
of che phlogiſton: but if the fire be conſiderably 
3 . increaſed, 


.  Ruapalt of * 


. it ſublimes, flames, and burns like an oily 
matter; which is a proof of the great quantity + 
phlogiſton in its compoſition. At the ſame time 
- abundance of flowers riſe. from it in the form of 
white flakes, flying about in the air like very light 
bodies; and into this form may the whole ſubſtance 
| ah the Zinc be. converted. Several names have 
ven to theſe flowers, ſuch as Pompholyx, 
Pats hic Wool. They are ſuppoſed to be no 
other chan the Zinc itſelf deprived of its phlogiſton; 
yet no body has. hitherto been able to reſuſcitate 
them in the form of Zinc, by reſtoring their phlo- 


tion of metals. Though they riſe in the air with 
very great eaſe while the Zinc is calcining, yetwhen 
once formed they are very fixed; for they with- 
| ſtand the — violence of fire, and are capable 
of being vitrified, eſpecially if joined with a fixed 
alkali. They are ſoluble in acids. | 

Zinc unites with all metalline ſubſtances, except 
Biſmuth. It has this ſingular property, that being 
mixed with Copper, even in a conſiderable quantity, 
ſuch as a fourth part, it does not greatly leſſen the 
| ductility thereof, and at the ſame time communicates 
to it a very beautiful colour not unlike that of 


Sold: on which account the compoſition is fre- 
', quently made, and produces what 1s called Braſs. 


This metal melts much more eaſily. than Copper 
alone, becauſe of the Zinc with which it is alloyed. 
If it be expoſed to a great degree of heat, the Zinc 
which it contains takes fire, and ſublimes | in white 
flowers, Juſt as when it is pure. 

It is.to. be obſerved that Braſs is ; dudite only 


while 1 it is cold, and not then unleſs the Zinc uſed 


in making it was very pure; otherwiſe the compo- 
ſition will prove but a Tombac or Prince's Mela, 
| having 1 9 little eee | 
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giſton according to the methods uſed. in the reduc- 
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Zinc is very volatile, and carries off with it an 
metallic ſubſtance with which it is fuſed, making a 
kind of ſublimate thereof; In the furnaces where 
they ſmelt ores containing Zinc, the matter thus 
ſublimed is called Cadmia Fornacum, to diſtinguiſh 
it from the native Cadmia called alſo Calamine, or 
Lapis Calaminaris ; which, properly ſpeaking, is 


an ore of Zinc, containing a great deal of that 


ſemi-metal, together with ſome Iron, and a ſtony 
ſubſtance. The name of Cadmia Fornacum is not 
appropriated ſolely to the metallic ſublimates pro- 
cured by means of Zinc, but is given in general to 
all the metallic ſublimates found in ſmelting houſes. 
If a violent and ſudden heat be applied to Zinc, 
it ſublimes in its metalline form; there not being 
time for it to burn and be reſolved into flowers. 
This ſemi-metal is ſoluble in all the acids, but 
eſpecially in ſpirit of nitre, which attacks and diſ- 


ſolves it with very great violence. 


Zinc has a greater affinity than iron or copper 
with the vitriolic acid; and therefore it decom- 
pounds the green and blue vitriols, precipitatin 

thoſe two metals by uniting with the vitriolic _ 


| with which it forms a metallic falt, or vitriol, called 


White Vitriol, or Vitriol of Zinc. _ | T9 
Nitre mixed with Zinc, and projected into a red- _ 
hot crucible, detonates with violence, and during 
the detonation there riſes a great quantity of. white 
flowers, like thoſe which appear when it is calcined 
I 8 Doo 
Sulphur has no power over Zinc. Even liver 
of ſulphur, which diſſolves all other metallic ſub- 
ſtances, contracts no union with this ſemi-metal. 
Meſſ. Hellot and Malouin have beſtowed a great 
deal of pains on this ſemi-metal. An account of 
their experiments is to be found in the Memoirs of 
the Academy of Sciences. 3 
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found in any other metalline calx. 
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. IV. Of Rzovius er Alen: 
RE CGULUs of Arſenic is the moſt volatile of 


all the ſemi-metals. A very moderate heat makes 
it wholly evaporate, and fly off in fumes; on which 


account it cannot be brought to fuſion, nor can any 


conſiderable maſſes thereof be obtained. It has a 
metallic colour, ſomewhat reſembling Lead ; but 
it ſoon loſes its ſplendour when expoſed to the air, 
It unites readily enough with metallic ſubſtances, 
having the ſame affinities with 'them as Regulus of 


Antimony hath. It makes them brittle, and unmal-. 


leable. It hath alſo the property of rendering them 
volatile, and greatly facilitates their ſcorification. 


It very eaſily parts with its phlogiſton and its me- 


tallic form. When expoſed to the fire it riſes in a 
kind of ſhining cryſtalline calx, which on that ac- 
count looks more like a ſaline matter than a metallic 
calx. To this calx or theſe flowers are given the 
names of White Arſenic, Cryftalline Arſenic, and 
moſt commonly plain Arſeni e.. 

The properties of this ſubſtance are very ſingular, 
and extremely different from thoſe of any other me- 
tallic calx. Hitherto it hath been but little ex- 
amined; and this led me to make ſome attempts 


towards diſcovering its nature, which may be ſeen 


in the Memoirs of the Academy of Sciences. 
Arſenic differs from every other metalline calx, 


5 firſt, in being volatile; whereas the calxes of al 


other metallic ſubſtances, not excepting thoſe of the 


moſt volatile ſemi-metals, ſuch as Regulus of Ar 


timony and Zinc, are exceedingly fixed; and ſe- 
condly, in having a faline character, which is not 


The ſaline character of Arſenic appears, firſt, fr om 


its being ſoluble in vater; ſecondly, from its corro- 


ſive quality, which makes it one of the moſt = 
„ 1 ent 
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lent poiſons : a quality from which the other metal- 
lic ſubſtances are free, when they are not combined 
with ſome ſaline matter. Regulus of Antimony 
muſt however be excepted. But then the beſt Chy- 
miſts agree that this ſemi- metal is either nearly of 
the ſame nature with Arſenic, or contains a portion 
thereof in its compoſition: beſides, its noxious 
qualities never diſcoyer themſelves fo plainly as 
when it is combined with ſome acid. Laſtly, Arſe- 
nic acts juſt like the vitriolic acid upon nitre; that 
is, it decompounds that neutral ſalt, by expelling 
its acid from its alkaline baſis, of which it takes 
| poſſeſſion, and therewith forms a new ſaline com- 


ound. | bei 
F This combination is a ſpecies of ſalt that is per- 
85 fectly neutral. When the operation is performed in 
2a cloſe veſſel, | the ſalt ſhoots into gryſtals in the 
5 form of right-angled quadrangular priſms, ter- 
it minated at each extremity by pyramids that. are 
he alſo quadrangular and right-angled; ſome of which 
nd however, inſtead of ending in a point, are obtuſe as 
if truncated. , The conſequence is different when 
ar, the operation is performed in an open veſſel ; for 
le- then nothing is obtained but an alkaline ſalt im- 
K pregnated with Arſenic, which cannot be cryſ- 
pts “:)))... 8 ts 
en The cauſe of this different effect is that, when 
| the Arſenic is once engaged in the alkaline baſis of 
x, the nitre, - it can never be ſeparated from it by the 
all WH utmoſt force of fire, ſo long as it 1s kept in a cloſe 
the Wl veſſel; whereas, if you expoſe it to the fire without 
\- I that precaution, it readily ſeparates from it. This 
ſe⸗ property of Arſenic was never before obſerved by 
not any Chymiſt, and therefore this our new ſpecies of 
Neutral arſenical ſalt was abſolutely unknown till 


lately. : WE | 
This new falt poſſeſſes many ſingular properties, 

the chief of which are theſe. Firſt, it cannot be 
Vor. 5 . | die. 


os „ae 
3 by the intervention of any acid 
_ the ſtrongeſt acid of vitriol; and coy cod 
roperty of expelling the nitrous acid from 
ien balls fhews that it has a Nb. en affinity with 
fixed alkalis, 

Secondly, this very. ſalt, on which pure acids 
E no effect, is decompounded with che greateſt 
eaſe by acids united with * ſubſtances, The 
reaſon of this henomenon is curious, and furniſhes 
us with an ce of what we advanced concern- 
ing double affinities. . 

If to a ſolution of any merallic ſubſtance what- 
ever, made by any acid whatever, (except that of 
Mercury by the marine acid, and that of Gold by 
- aqua 7eg15,) a certain quantity of our New Salt ail. 
ſolved in water be added, the metallic ſubſtance is 
inſtantaneouſly ſeparated from the acid in which it 
was diſſolved, and falls to the bottom of the liquor. 
All metallic precipitates obtained in this manner 
_ are found to be a combination of the metal with 
Arſenic; whence it neceſſarily follows that the new | 
Neutral Salt is by this means decompounded, its 
. arfenical part uniting with the metallic ſubſtance, 
and its alkaline baſis with the acid in which that 
- fubſtance was diſſolved. | 

* Theaffinities of theſe ſeveral bodies muſt be con- 
 fidered as operating on this occaſion in the following 
manner: The acids which tend to decompound the 
Neutral Salt of Arſenic, by virtue of their affinity 
with its alkaline baſis, are not able to accompliſh it, 
becauſe this affinity is powerfully counteracted by 
that which the Arſenic has with the ſame alkaline 
baſis, and which is equal or even ſuperiour to theirs. 
But if theſe acids happen to be united with a ſub- 
ſtance which naturally has a very great affinity with 
the arſenical part of the Neutral Salt, then, the 
two parts of which this Salt conſiſts being drawn 
different ways by two * affinities tending to ſe- 
5 * 
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nic, takes up a much greater quantity of Arſenic _ 


Fiber of rte op 
parate them from each other, the Salt will undergo 
a decompoſition, which could not have been effected 
without the help of this ſecond affinity. Now as me+ 


tallic ſubſtances have a great affinity with Arſenic, it 


is not ſurpriſing that the Neutral Salt of Arſenic, 
which cannot be decompounded by a pure acid, 


' ſhould nevertheleſs yield to an acid combined with a 


metal. The decompoſition of this Salt, therefore, 


and the precipitation which of courſe it produces in 


metallic ſolutions, are brought about by the means 
of a double affinity; namely, that of the acid with 
the alkaline baſis of the Neutral Salt, and that of 
the metal with the arſenical part of that falt. | 
Arſenic has not the ſame effect on ſea-ſalt as on 
nitre, and cannot expel its acid: a very ſingular ' 


- phenomenon, for which it is hard to aſſign a reaſon; 


for the nitrous acid is known to have a greater affi- 


nity than the marine acid with alkalis, and even 
with the baſis of ſea - ſalt itſelf. 


Yet Arſenic. may. be combined with the baſis of 


ſea · ſalt, and a Neutral ſalt thereby obtained, like 
that which reſults ſrom the decompoſition of nitre 
by Arſenic : but for that purpoſe a quadrangular 
nitre muſt be firſt prepared, and Arſenic applied 


* 


thereto as to common nitre. | | 


The Salt produced by uniting Arſenic with the 


| baſis of ſea-falt very much reſembles the Neutral 


falt of Arſenic above treated of, as well in the fi- 


gure of its cryſtals as in-its ſeveral properties. 


Arſenic preſents another- ſingular phenomenon, ; 
both with the alkali of nitre and with that of ſea- 


falt; which is, that if it be combined with theſe 


falts in a fluid ſtate, it forms with them a ſaline” 


compound, quite different from the Neutral ſalts of 
arſenic which reſult from the decompoſition of ni- 


trous ſalts. . 


This ſaline compound, which! call Liver of Au- 


0 
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than is neceſſary for the perfect ſaturation of the al- ; 
kali. It has the appearance of a glue, which is ſo 
much the thicker the more Arſenic it contains. Its 
ſmell is diſagreeable; it attracts the moiſture of the 
air, and does not crvſtallize; it is eaſily. decom- 
- pounded by any acid whatever, which precipitates 
the Arſenic and unites with the alkali. Laſtly, the 
effe&s it produces on metallic ſolutions are different 
from thoſe of our neutral arſenical ſalts. But the 
3 bounds which I have ſet myſelf in this treatiſe will 
| not allow me to be more particular. Such as have 
the curioſity to enquire further into the ſubje&t may 
conſult my Diſſertations on Arſenic, publiſhed 
among the Memoirs of the Academy of Sciences. 
Alrſenic is eaſily reduced to a Regulus. It need 
only be mixed with any matter containing the phlo- 
giſton, and by the help of a moderate heat a true 
Regulus will ſublime. This Regulus, as was ſaid, 
is very volatile, and calcines with the greateſt ends: 
which is the reaſon why it cannot be obtained bur 
in ſmall quantities, and alſo why, in order to obtain 
maſſes of it, fome have thought of adding thereto 
| ſome metal with which it has a great affinity, ſuch 
as Copper or Iron ; becauſe by joining with the 
metal it is partly fixed and reſtrained . thay flying 
off. But it is plain the Regulus obtained by this 
means is not pure, as it ben; partake conſiderably 
of the metal employed. 
Arſenic readily unites with ſulphur, and riſes with 
it in a yellow compound called Orpiment. 
Saͤulphur cannot - ſeparated from N but by 
the intervention of two bodies only; to wit, a fixed 
alkali and Mercury. 

The property which Mercury poſſeſſes of ſepa- 
rating ſulphur from Arſenic is founded on this, that 
theſe two merallic ſubſtances are incapable of con- 
- trafting any union; whereas though moſt of the 
- dn ns metals and ſemi-merals have.a greater 6 

wit 
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Pith ſulphur than Mercury hath, as was ſhewn in 
treating of the decompolition of Cinabar, neverthe- 
leſs they are all unable to decompound Orpiment; 
becauſe ſome of them have as great an affinity with 
Arſenic as with ſulphur; others have no — 
with either; and laſtly, ſulphur hath as great an at- 
finity with Arſenic as with any of them. | 
It mult be obſerved that, if fixed alkalis be em- 
ployed to purify Arſenic in this manner, no more 
muſt be uſed than is neceſſary to abſorb the ſulphur 
or the ae of which alſo it is their nature to 
deprive Arſenic; for otherwiſe as it has been ſnewn, 
that Arſenic readily unites with alkalis, they would 
abſorb a conſiderable quantity thereof. 


„„ OOO 
Of O1L in general. 


2 


O L is an unctuous body, which burns and 

conſumes with flame and ſmoke, and is not 
ſoluble in water. It conſiſts of the phlogiſton 
united with water by means of an acid. There is 
moreover in its compoſition a certain proportion of 
cs more or leſs according to each ſeveral ſort 
The inflammability of Oil evidently proves that 
it contains the phlogiſton. That an acid is one of 
its conſtituent principles many experiments demon- 
ſtrate, of which theſe are the chief: If certain Oils 
be long triturated with an alkaline ſalt, and the al- 
kali afterwards diſſölved in water, cryſtals of a true 
neutral ſalt will be produced: ſome metals, and 
particularly Copper, are corroded and ruſted by 
Oils, juſt as they are by acids; again, acid cryſtals 
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are found in ſome Oils that have been long kept. 7 
This acid in Oil ſerves undoubtedly to unite its 
phlogiſton with its water; becauſe theſe two ſub; 


ſtances having no affinity with each other cannot be 
united without the intervention of ſuch a medium 
as an acid, which has an affinity with both. As tq 
the exiſtence.of water in Oils, it appears plainly 
when they are decompoſed by repeqred diſtilſations, 
eſpecially after mixing them with abſorbent earths, 
Laſtly, when an Oil is deſtroyed by burning, a cer- 


rain quantity of earth is conſtantly left behind. 
We are yery ſure that the abovementioned prin · | 


ciples enter into the compoſition of Oils; for they 


may be obtained from every one of + du but it 18 
not abſolutely certain that they conſiſt of theſe 5 | 
and that they do not contain ſome other principle 
which may eſcape our notice in decompoſing them; 
for hitherto it doth not appear, by any e er eee 


uced by 


we can depend on, that Oil was ever 
0 yet 


combining together the principles here 


ſuch redintegrations are the only means we have of 


fatisfying burſelves that we Know all the 8 8 


which conſtitute a body. 


Oils expoſed to the fire i in cloſe veſſels paſs over 


: almoſt wholly from the Fantating veſſel into any 
other applied to receive them. There remains, 
| however, a ſmall quantity of black matter, which is 


extremely fixed, and continues unalterable as long 


as it hath no communication with the external air, 


be the force of the fire ever ſo violent. This matter 
is no other than part of the phlogiſton of the Oil 
united with its moſt fixed and grofleſt earth; and 


| 1 2 1s what we called Charcoal, or e Coal. 


8 1. ching. 


Win HEN Oil happens tobe united to 105 by 


vs it is in vegetable and animal bodies, it leaves 4 


5 5 * of Coal or Charred matter. 
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This Coal, expoſed to the fire in the air 
burns and waſtes, but without blazing Me ode 
combuſtible matters: there appears only a ſmall 
blueiſh flame, but not the leaſt ſmoke. Moſt com- 
monly it only glows and ſparkles, and ſo gradually 
falls into aſhes, which are nothing but the earth of 
the body, combined with an alkaline ſalt in burning. 


This alkaline ſalt may be ſeparated from the earth, 


by lixiviating the aſhes with water, which diſſolves 
all the ſalt, and leaves the earth quite pure. 
Charcoal is unalterable and indeftrudiible by an 
| other body but fire; whence it follows, that 4 
it is not actually kindled and ignited, the moſt 
powerful agents, ſuch as the acids, though ever ſo 
ſtrong and concentrated, have not the Nn effect 
an . its 
The caſe is otherwiſe when ĩt i is lighted, that i is, 
when its phlogiſton begins to ſeparate from its 
earth; for then the pure acid of vitriol being joined 
therewith contracts an inſtantanegqus union with its 
phlogiſton, and evaporates in a volatile ſulphureous 
ſpirit. If the vitriolic acid, inſtead of being applied 
quite pure, be firſt clogged with ſome baſis, eſpe- 
cially an alkaline one, it q its 5 baſis, enters into 
a more intimate union 45 wo iſton of the 
burning Coal, and ſo forms ; ou ulphur, with 
which the alkali now. unites and 5 a 

The pure acid of ſea-ſalt hath not been o 5 ̃ 
do act in the leaſt upon Charcoal, eſpecially when 
it is not on fire. RES when this acid is incorporated 
with an alkaline or metallic baſis, and combined 
according to a peculiar proceſs with burning Char- 
7 7 manner ue irn ww unites 1 8 : 


9 
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ured on a live one, it extinguiſhes it like water. 
ut when this acid is united with a baſis, it quits it 
rapidly as ſoon as it touches a burning coal, and 
ruſhes violently into an union with the phlogiſton 


thereof. From this union there probably ariſes, as 
we ſaid. before, a kind of ſulphur or n 
Which is ſo inflammable as to be deſtroyed by the 
fire the very moment it is generated. 


The acids of nitre and vitriol act upon Oils; but 
very differently, according to the quantity of phlegm 


they contain. If they be weakened with much wa- 
ter, they have no effect at all upon Oils; if they 


contain little water, or be dephlegmated to a cer- 
tain degree, they diſſolve them with heat, and with 
them form compounds of a thick conſiſtence. Acids 
thus combined in a conſiderable . 1 20 


* dender them ſoluble in water. 8 


. 
N Alx ais alſo have the ſame property. When an 
Oil is combined with an acid or an alkali in ſuch a 
manner that the compound reſulting from their 


union is ſoluble in water; ſuch a compound may in 
general be called a Soap. Soap itſelf hath the pro- 


perty of rendering fat bodies in ſome meaſure ſoluble 
in water; on which account it is very uſeful for | 
r or cleanſing any thing greaſ. 
Oily and ſaline ſubſtances, combined to Arbe * 
ſerve the ſame general rules as all other combina- 


tions; that is, they mutually communicate the 


{properties belonging to each: thus Oils, which na- 
-turally are not ſoluble in water, acquire by their 
runion with ſaline matters the property &f diſſolvin 5 

therein; and ſalts loſe by their conjunction with 


Oils part of their natural rendency to incorporate 


with water; ſo that while they ſerve to conſtitute 

Soap they do not, as before, attract the moiſture of 

1 air, andi in _ en as they are not 
in 


: 


* 


ſufficientl 7 aſcertained. 
have the property of diſtolving ſulphur 
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inflammable, they conſiderably leſſen the infamma- 5 


bility of the Oils combined with them. 


Acid Soaps are decompounded by alkalis, a as ak 
kaline Soaps are by acids, according to the general | 


rules of affinities. 
| The acids of nitre and vitriol, when highly con- 
centrated, diſſolve Oils with ſuch violence as to heat. 


them, make chem black, burn them, and even ſet 


them on fire. Low ſea· ſalt affects Oils is not yet 


All Oi 
which is not at all ſurpriſing, ſeeing each of its com- 
ponent 1 hath an affinity with Oil. 

It is roperty common to all oils to ben 
more Sei ubtile, light, and limpid the oftener 


they are diſtilled. On the contrary, by being in- 


corporated with ſaline ſubſtances they acquire a 
greater conſiſtence, and ſometimes form compounds 
N are 9 ſolid. 


0 H A P. XI. 
0% the ſeveral foris of Gare! 


| O ILS are diſtinguiſhed by the 8 * 


which they are drawn: and as Oils are ex- 


tracted from minerals, from vegetables, and from 


animals, there are of courſe lineral, Ver 55 
and Auna Oils. | 


7 8. I. Of Mrw'#s au ahi, 


6 hd Bs of the earth we find but one; fone. 
of Oil, called Petroleum: : its ſmell is flrong and nat 
difagreeable, and its colour ſometimes more ſome- 

„ 


E ” $27 Lag 
8 * 


1 * 2 


f 
— 
. ” «ta 
— 1 
* * 
2 by 
——— — — . tay mots = 
— * a CERT Et Rom . — — 
——— — _ 


. 
* 1 
- 
. * 
= : 2 ICT 


_ probably! 


4 | r of the 


mes leſs * There are certain mineral ſub: 0 
ftances which yield by diſtillation a great d deal of. 
Oil very like Petroleum. This fort of ſubſtance 


is called a Bitumen, and is, indeed, nothing but 0 


Oil rendered confiſtent and ſolid by being cabin 
with an acid; as appears. from hence, that by unit- 


ing um with the acid of vitriol we can pro- 
dure + an n artificial Bitumen very like the natiye, | 


8. II. Of VEGETABLE Orrs. | 
Su ſubſtances yield a very great quan- 


| tity-and variety of Oils: for there is not a plant, 
or part of a plant, that does not contain one or more 


ſorts thereof, generally peculiar! to itſelf, and düfte. 


rent from all others. 
Fo. expreſſion only, that is, by. bruizing and 


: vegetable fubſtances, particularly gertai 
8 1 veg ſeeds, a ſort of Oil is obtained ne has | 


fearce any fmell or taſte. Oils of this ſoft are yer 


5 mild and unctuous; and, becauſe in this reſpe 
they reſemble animal fat more than the reſt "ao, 


they are called Fat Oils. 
Theſe Oils, being expoſed to the air for ſome 


time, ſooner or later grow thick, acquire an acrid 
taſte, and a ſtrong diſagreeable Immel. Some of 


them congeal with the ſmalleſt degree of cold. 
This ſort of Oil is well adapted to e ee 
preparations of Lead called Litharge and Minium, 
with which they form a thick tenacious, ſubſtance, 
that is uſed for the baſis of almoſt all plaiſters. 
They alſo diffolye Lead in its metalline form; but 
not ſo eaſily as the ſorts of calx . e 5 
becauſe its body is not Þ much pe 

nor its parts ſo divided. 


By expreſſion alone te alſo procure from certain 
vegetable ſubſtances another ſort of Oil, which is 
chin, limpid, volatile, of a pungent taſte, and 72 
; Tains mans mel of che vegetal le 25 yielded! it; on 


8 P hich 
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ich account it is called an Eſſential Oil. Of this 

there are ſeveral ſorts, differing from one another, 

like the Fat Oils, according to the ſubjects from 
which they are obtained. 

We muſt obſerve that it js very ifficult, or rather 
in moſt caſes impoſſible, to force from the greateſt 
part of vegetables, by expreſſion only, all the effen- 
tial Oil contain. For this purpoſe therefore re- 
courſe mult be had to fire: a gentle heat, not ex- 
ceeding that of. boiling water, will extract all the 
aa Oils of vegetables; and this is the moſt 

ual and molt convenient way of procuring them. 

The fat Oils cannot he obtained by the fame me- 
thod: theſe being much leſs volatile 45 the eſſen- 
tial Oils require a much degree of heat to 
raiſe them; which nevertheleſs they cannot bear 
without being much ſpoiled and entirely changed in 
their nature, as ſhall preſently be ſhewn. All Oils, 
therefore, which riſe 3s the heat of boiling water, 
and ſuch alone, ſhould be called Eſſential Oils. 

Eſſential Oils, in a longer or ſhorter time, ac- 
cording to the nature of each, loſe the fragrant 
ſmell they had when newly diſtilled, and acquire 
another, which is, ſtrong, rancid, and much leſs 
agreeable : they alſo loſe their tenuity, becomin 
thick and viſcid; and in this ſtate they greatly re- 
ſemble thoſe ſubſtances abounding in Oil which 

flow from certain trees, and which are called Bal- 
 ſams or reſins, according as they are leſs or more 
conſiſtent. 8 

Balſams and Reſins are not ſoluble in water. But 
there are other Oily compounds which likewiſe run 
from trees, and, though not unlike Reſins, are how- 
ever ſoluble in water. Theſe are called Gums; and 
their; property of diſſolving in water ariſes from their 
containing more water and more ſalt than Reſins 
have; or at leaſt their ſaline Fu are leſs clogged 
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Badens and Reſins diſtilled with the heat of boil- 


Ing water yield great quantities of a limpid, ſubtle, 


odoriferous, and, in one ward, eſſential Oil. In the 
ſtill there remains a ſubſtance thicker and more con: 
ſiſtent than the Balſam or Reſin was before diſtilla- 
tion. The ſame thing happens to eſſential Oils 
which by length of time have acquired a conſiſtence 
and are grown reſinous. If they be rediſtilled, they 


recover their former tenuity, leaving behind them 


a remainder thicker and more reſinous than they 
themſelves were. This fecond diſtillation i is called 
the Refification of an Oil: 
It muſt be obſerved that an eſſential Oil, com- 
ined with an acid ſtrong enough to diffolve i it, im- 


mediately becomes as thick and reſinous, in conſe- 


quence of this union, as if it had been long expoſed 
to the air: which proves the conſiſtence an Oil 


acquires by long 8 to be owing to this, that 


its lighteſt and leſs acid parts being evapotated, 
the proportion of its acid to the remainder is fo in- 


| crealed, that it produces therein the fame change, 


as an Addition al acid mixed with the Oil would have 


wrought before the evaporation. _ © 
This alſo ſhews us that Balfams and Refins are 


| only. efſential Oils combined with a great Propor- 


ion of acid, and thereby thickned. 
If vegetable ſubſtances, from which no more ef. 


ſential Oil can be drawn by the heat of boiling 


water, be expoſed to a ſtronger heat, they yield an 


additional quantity of Oil; but jt. is thicker and 


heavier than the efſential Oil. Theſe Oils are black, 
and have a very diſagreeable burnt ſmell, which 
;hath made them be called Fetid, or Empyreyniati 

Oils. They are moreover very acrid. 
It muſt be obſerved that, if a vegetable übte 5 
2555 55 2oſed to a degree of heat greater than that 
ling water, before the fat or the eſſential Oil 


5 7 ꝗ H from it, an 9 Oil only will 


then 
3 | 
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then be obtained; becauſe both the fat and eſſential 
Oils, when expoſed to the force of fire, are thereby 
burrt, rendered acrid, acquire a ſmell of the firg, 
and, in a word, become truly empyreumatic. There 
is ground to think that an empyreumatic Oil is no- 
thing elſe but an eſſential or fat Oil burnt and 
ſpoiled by the fire, and that no other Oil belides 
theſe two exiſts naturally in vegetables. . 
Empyreumatic Oils, diſtilled and rectified ſeveral 
times by a gentle heat, 8 by every diſtillation 
a greater degree of tenuity, lightneſs, and limpidity. 
By this means alſo they loſe ſomething of their dif 
agreeable odour; ſo that they gradually come nearer 
and nearer to the nature of eſſential Oils: and if 
the rectifications be often enough repeated, ten or 
twelve times for inſtance, they become perfectly 
like thoſe Oils; except that their ſmell will never 
be ſo agreeable, nor like that of the ſubſtances from 
which they were obtained. 
Fat Oils may alſo be brought by che ſame means 
to reſemble eſſential Oils: but neither eſſential nor 
empyreumatic Oils are _ of acquiring * 
e of fat . ...: | 


$. III. Of Aves One: 


DisTiLLaTion procures us conſiderable quanti- ; 
ties of Oil from all the parts of animal bodies, and 
eſpecially from their 8 This Oil at firſt is not 
very fluid, and is extremely fetid: but by many 
rectifications it gradually acquires a great degree of 
clearneſs and tenuity, and at the ſame time loſes 
much of its diſagreeable odour. Animal Oils, thus 
rendered thin and fluid by a great number of recti- 
fications, have the reputation of being an excellent 

e and a e in the epileply, . | 
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E Of Fanu ENTATION in general. 


TD Fermentation is meant an inteſtine motion, 
7 which, ariſing ſpontaneouſly among the in- 
fenſible parts of a body, produces a new diſpoſition 
_ and a different combination of thoſe parts. 
TI To excite a Fermentation in a mixt body it is 
neceſſary firſt, that there be in the compoſition of 
that mixt a certain proportion of watery, ſaline, oily, 
and earthy parts: but this proportion is not yet 
ſufficiently aſcertained. Secondly, it is requiſite 
that the body to be fermented be placed in a cer- 
tain degree of temperate heat : for much cold ob- 
ſtruts fermentation; and too much heat decom- 
poſes bodies. Laſtly, the concurrence of the air is 
alſo neceſſary to fermentation. 1 | 
All le and animal ſubſtances are fuſcep- 
le of Fermentation, becauſe all of them contain 
in due proportion the principles above ſpecified, 
How, er, many of them want the proper quantity 
of water, und cannot ferment while they remain in 
ſuch a ſtats, of dryneſs. But it is eaſy to ſupply 
that defect, and fo render them very apt to fer- 
ment. | g e 
With reſpect to minerals properly fo called, (that 
zs, excluding ſuch ve able — —— ſubſtances 
as may have lain long buried in the earth,) they are 
not ſubject to any Fermentation; at leaſt that our 
ſenſes can perceive. | „ 
There are three ſorts of Fermentation, diſtinguiſhed 
from one another by their ſeveral productions. The 
Alrſt produces wines and fpirituous liquors; or 
; d | | | WIC 


9 TD rod 


C00 


and little increaſes, till the groſſer parts appear, like 


Tu kORY of CayMisrTay. — 
Which reaſon it is called the Yinozs or Spiritaans 
Fermentation: the reſult of the fecond is an acid h- 
quor; and therefore it is called the Acetaus Fermen- , 
tation: and the third generates an alkaline falt; 
which, however, differs from the alkaline ſalts hi- 
therto treated of, in this reſpe& chiefly that, inftead 
of being fixed, it is extremely volatile: this aft 


| fort takes the name of the Putrid or Patrefafioe 


Fermentation. We ſhall now conſider theſe three 


| forts of Fermentation and their effects a little more 
Theſe three ſorts of Fermentation may take place 
| ſucceſſively in the ſame ſubject; which proves them 


” 


to be only three different degrees of fermentation, 
all proceeding from one and the ſame cauſe, rather 
than three diſtin& fermentations. Theſe degrees of 


- fermentation always follow the order in which we 
have here placed them. 78 


CHAP. XIII. 


Of the Serxrruous FERMENTATION. 
E E juices of almoſt all fruits, all faccharihe 


vegetable matters, all farinaceous ſeeds and 


grains of every kind, being diluted with a ſufficient 


uantity of water, are proper ſubjects of Spirituous 


Fermentation. If ſuch liquors be expoſed, ia veſ- 
ſels ſlightly dorfer. to a moderate degree of heat, 
tliey Begin in 
ariſes in 


ome time to grow turbid; there 
nſenſibly a ſmall commotion among their 
parts, attended with a hiſſing noiſe ; this by little 


little ſeeds or grains, moving to and fro, agitated 
among themſelves, and thrown up to the ſurface. 
At the ſame time The air bubbles riſe, and the 


1 liquor 
* * 0 
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liquor acquires a pungent, penetrating ſmell,ocea- 
fioned by the very ſubtile vapours which exhale 
order to examine their nature; and they are known 
only by their noxious effects. They are ſo aRivel 


Theſe vapours have never yet been collected, in 


pernicious, that if a man comes raſhly into a cloſe 


place, where large quantities of liquors are fer- 


menting, he ſuddenly drops down and expires, as ; 


if he were knocked on the head. 


When theſe ſeveral. phenomena begin to go off, 


it 18 7 7775 to ſtop the fermentation, if a very ſpi- 
rituous liquor be required: for if. it be ſuffered to 


- - continue longer, the liquor will become acid, and 


from thence proceed to its laſt ſtage, that is, to pu- 
trefaction. This is done by ſtopping the containing 
veſſels very cloſe, and removing them into a, cooler 
place. Then the impurities. precipitate, and ſet- 
tling at the bottom leave the liquor clear and 
tranſparent : and now the palate diſcovers that the 
Tweet ſaccharine taſte it had before fermentation is 


changed to an agreeable pungency which is not 


acid. | 


Liquors thus fermented, are in een called 


Fines: for though in common life that word pro- 
perly ſignifies the fermented juice of grapes only, 
and particular names are ven th the fermented 
juices of other vegetable ſubſtances ; as that ob- 
_ tained from Apples is called Oder; that made from 

| malt is called B Yr: 3 | 
have one general term denoting every liquor that 
has undergone this firſt degree of fermentation... . 
© By diſtillation we draw. from Wine an inflam- 
mable liquor, of a yellowiſh white colour, light, 
and of a penetrating, pleaſant ſmell. This liquor 
is the truly ſpirituous part of the wine, and the 
product of fermentation. That which comes off in 
- the firſt diſtillation is commonly loaded with much 


phlegm 


er: yet in Chymiſtry it is of uſe to 
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phlegm and ſome oily parts, from which it may be 
afterwards freed. In this ſtate it goes by the name 
of Brandy; but when freed from theſe heteroge- 
neous matters by repeated diſtillations, it becomes 
{till elearer, lighter, more fragrant, and much more 
inflammable, and then is called Spirit of Wine, and 
Rectiſied Spirit of Wine, or an Ardent Spirit, if con- 
ſiderably purified. The properties which diſtin- 
ouiſh an Ardent Spirit from all other ſubſtances are 
its being inflammable; its burning and conſuming 
entirely, without the leaſt appearance of ſmoke or 
fuliginoſity; its containing no particles reducible to 
a coal; and its being perfectly miſcible with water. 
Ardent Spirits are lighter and more volatile than 
any of the principles of the mixts from which they | 
were produced, and conſequently more ſo than the 
phlegm, the acid, and the oil of which they them 
ſelves conſiſt. This ariſes from a particular diſpo- 
ſition of theſe principles, which are in a ſingular 
manner attenuated. by fermentation, and thereby 
rendered more ſuſceptible of expagfion and rarefac- 
ton. 1 | e wp | * 5 
_ Ardent ſpirits are ſuppoſed to be the natural ſol- 
vents of oils and oily matters. But it is very re- 
markable that they diſſolve eſſential oils only, 
without touching the fat of animals, or the fat oils 
obtained from vegetables by expreſijon; yet when 
theſe oils have once undergone the action of fire, 
they become ſoluble in ſpirit of wine, and even ac- 
quire a new degree of ſolubility every time they are 
diſtilled. It is not ſo with eſſential oils, which can 
never be rendered more ſoluble in ardent ſpirits than 
they are at firſt; and are ſo far from acquiring a new 
degree of ſolubility every time they are diſtilled, 
that on the contrary they even in ſome meaſure loſe 
that property by repeated rectificationss. 
I have taken ſome pains to find out the 
cauſes of theſe ſingular effects, and the reſult of 

W e my 
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my enquiries is publiſhed among the Memoirs of 
the Academy of Sciences for the year 1745. 1 
therein conſider ardent ſpirits as confiſting of an 
oil, or at leaſt a phlogiſton, mixed with a portion 
of water, in which it is rendered ſoluble by means 
of an acid. This being laid down, I ſhew that the 
inability of ſpirit of wine to diſſolve ſome oils mult 
be imputed to its aqueous part, in which oils are not 
naturally ſoluble without the intervention of a ſalt: 
and that the power which this ſpirit exerts in diſ- 
ſolving other oils with eaſe, ſuch as eſſential oil, 
mult in all probability be owing to this, that in 
theſe oils it meets with the neceſſary ſaline me- 
5 dium, that is, with an acid, which numberleſs 
experiments ſhew they actually contain. 

On the other hand, I there prove that the acid in 
eſſential oils is ſuperabundant, and in ſome ſort fo- 
reign to their nature, or that it is but ſlightly con- 
nected with them, and in part deſerts them every 

time they are diſtilled; which renders them leſs ſo- 
luble after every new rectification? whereas; on the 
contrary, the fat expreſſed oils in their natural ſtate 
give not the leaſt ſign of acidity; but the action of 
fire upon them diſcovers an acid which was not per- 
ceivable before. Hence I conjecture that theſe oils 
contain no more acid than 1s juſt neceſſary. to con- 
ſtitute them oils; that this acid is intimately blend- 
ed with their other component parts; that it is ſo 
ſheathed and entangled by theſe parts as to be in- 
capable of exerting any of its properties; and that 
on this account theſe oils in their natural ſtate are 
not ſoluble in ſpirit of wine: but that the diſpoſition 
of their parts being gradually changed by the fire, 
and their acid, being by that means ſet more and 
more at liberty, at length recovers its properties, 
and particularly that of rendering the 426 Parts ſo- 


luble in an aqueous menſtruum: and ben it fol- 


lows that the fat oils W lo much Then 1 5 
uble 
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| tat in ſpirit of wine the oftener chey are e 
to the action of fire. 

| Spirit of v wine doth' not diſſolve bed alkalis; or 
at leaſt it takes up but a very ſmall quantity thereof; 

and hence ardent ſpirits'may be freed from much of 
their phlegm. by means of theſe ſalts thoroughly 
dried: for as they ſtrongly imbibe moiſture, and 
have even a greater affinity than ardeat ſpirits with 
water, if a fixed alkali, well exſiccated, be mixed 
with ſpirit of wine that is not perfectly dephlegmar- 
ed, the alkali immediately attracts its ſuperfluous 
Hole and 'is thereby reſolved into a liquor, 
Which on account of its gravity deſcends to the 
bottom of the veſſel. The ſpirit of wine, which 


ſywirns at top, is by this means as much dephlegmat- 


| A as dry, as if it had been rectified by leveral 
45 Mlations. As it takes up ſome alkaline particles 
in this operation, it is thereby qualified to diſſolve 
oly matters with the greater facility, When rec- 
* ed in this manner it is called Alcobolixed Spirit of 

Ne. 

Let spirit 6 ine; even | ew ktn- rectifled to an 
alcohol, is not capable of diſſolving all oily mat- 
ters. Thoſe named Gums will by no means en- 
ter into any fort of union therewith; but it readily 
diſſolves moſt of thoſe which are known by the ap- 


pellation of Reſins. ' When it has diſſolved a cer- 
ain proportion of reſinous particles it acquires a 


+ conſiſtence, and forms what is called a Spirit- 
arniſh, or a Drying Varhiſh, becauſe it ſoon dries. 
This Varniſh fs ſußject to be damaged by water. 
Many ſorts thereof are prepared, differing from each 
other according to the different reſins employed, 
or the proportions in which they are uſed. Moſt 
of theſe Wanülpes are tranſparent and colourleſs. 


Such bitumens or reſins, as ſpirit of wine will not 
touch, are diſſolved in Oils by means of fire, and 
then form another kindof Varniſh, — water does 

| 1 3 not 


- 


" 
7 « 
FO SING 01S iy gre — — A IG >. wa 
—— — "UF 2 222 r ; . 
I ER = na - — 
C 5 PP NL Ld” i - 


r — WIRE" IINY 


r 


* 
„E ² A IE 6% 5 

— rr - + I Te i 6 
8 S cc 2 

5 om 1 — — 2 * 0 

— Bm + — © 2 - A * 2 wal 

— * © p W 4 

. — 
** 7 * 


1 eo nem ny " 
. - 7 — 


en ES 


— 8 
S i... +. . ad 2 6. 
— 


_ = — —— 


Cy 
<> Ade. — he — b 0 

——— l＋: ner. + 

* 2 6 Y 2 $ {= 


<> — — r 


” —— 
2 


11 Eiymanrs of the 


not hurt. Theſe Varniſhes are uſually clog and ; 
require much longer time to dry than chs e 
Varniſhes: they are called Oil. Harniſbes. 
Spirit of wine hath a much greater any with | 
water than with oily matters: and therefore if a ſo- 
lution of any oil or reſin in ſpirit of wine be 
mixed with water, the liquor immediately grows 
_ turbid, and acquires a whitiſh: milky colour, owing 
entirely to the oily parts being ſeparated from the 
ſpirituous menſtruum by the acceſſion of water, and 
too finely divided to- appear in their natural form. 
But if the liquor ſtand ſome time quiet, ſeveral of 
theſe particles unite together, and gradually ac 7 
ee ſufficient. to ne them very perceptih 
rae R 
Acids have an affinity avid ſpirit of wine, _ 
may be combined with it. By this union they loſe 
moſt of their acidity, and gn that account are faid 
to be Dulcified. But as theſe combinations of acids, 
eſpecially of the vitriolic acid, with ſpirit of wine 
furniſh ſome new productions of very ſingular pro- 
perties, and as an examination thereof may, throw 
much light on the nature of ardent ſpirits, it will 
not be amiſs to take notice of them in this Place, 
and conſider each of them particularly. 
One part of highly concentrated oil of vieriol, be- 
: ing mixed with four parts of well dephlegmated 
irit of wine, there ariſes immediately a conſider- 
| able ebullition and efferveſcence, attended with great 
heat, and abundance of vapours, which ſmell. plea- 
ſantly, but are hurtful to the lungs. At the fame 
time is heard a hiſfing like that produced by a piece 
of red-hot iron plunged into water, Indeed it is 
proper to mix the liquors/ very gradually ; for other- 
| iſe the veſſels in which the operation is ee 
will be in great danger of breaking 
If the two liquors thus mixed be diſtilled with a 
| _ mp heat, chere * firſt a * of wine oo 
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a moſt penetrating and grateful odour: when about 
half thereof is come over, what follows has a quicker. 
and more ſulphureous ſmell, and is alſo more loaded 
with phlegm. When the liquor begins to boil a 
little, there comes off a phlegm which/ſmells very 
ſtrong of ſulphur, and grows gradually more acid. 
On this phlegm floats a ſmall quantity of a very 
light and very limpid oil, In the ſtill there remains 
a thick, blackiſh fubſtance, ſomewhar like a reſin 
or bitumen. From this ſubſtance may be ſeparated 
a good deal of a vitriolic but ſulphureous acid. 
When that is extracted, there remains a black maſs 
like a charred coal, Which being put into a crucible 
and expoſed to a violent heat leaves a ſmall Portion 
of earth, very fixed, and even vitrifiable. 
1 retifying the ardent ſpirit, which came over 
in diſtilling the abovementioned mixture, a very 
ſingular liquor i 1s obtained, which differs eſſentially 
both from oils and from ardent ſpirits, though in 
certain reſpects it reſembles them both. This li- 
quor is known in Chymiſtry by the name of n 
and its chief properties are as follow. 
Ather is lighter, more volatile, and more in- 
fammable, than the moſt highly rectified ſpirit of 
It quickly flies off when expoſed” to the 
r 0 ſuddenly catches fire when any flame ap- 
proaches it. It burns like ſpirit of wine without 
the leaſt ſmoke, and conſumes entirely without 
leaving the ſmalleſt appearance of a coal or of aſhes. 
It diflolves oils and oily matters with great caſe and 
rapidity. Theſe properties it has in common with an 
ardent ſpirit. But it reſembles an oil in that it is 
not miſcible with water; and this makes it eſſen- 
tially different from ſpirit of wine, the nature of 
which f is to be miſcible with all aqueous liquors. 
- Another very ſingular property of Ether is its 
great affinity with gold, exceeding even that of aqua 
. Ae 75 Re not Indeed: CURIE: gold when in a 
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therefore being now much nearer to one another 
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maſs, and in its metalline form: but if a ſmall 
quantity of ther be added to a ſolution of gold in 


aqua regis, and the whole ſhaken together, the gold 


_ ſeparates from the agua regis, Joins the cher, and 


remains diſſolved therein. RTE 


The reaſon of all the phenomena ahove-ridrtion- | 
ed, reſulting from the mixture of ſpirit of wine 
with oil of vitriol, is founded on the great affinity 
between this acid and water. For if the vitriolic 
acid be weak, and as it were over: doſed with watery 
parts, neither oil nor Ather can be obtained by 
means thereof: but when highly concentrated, it 
attracts the aqueous parts very powerfully; and 
therefore being mixed with ſpirit of wine lays hold 
of moſt of the water contained in it, and even robs 
it of ſome portion of that which is eſſential to its 
nature, and neceſſary to conſtitute it ſpirit of wine: 


whence it comes to pals that a certain quantity of 


the oily particles in its compoſition being ſeparated 


from the watery particles, and ſo brought nearer 
to each other, they unite and aſſume their natural 


form; and thus the oil that ſwims at top of So fol: 55 
phurcous phlegm is produced, | | 
The vitriolic acid moreover. e ee e even 
burns ſome of this oil; and hence comes the bitu- 


minous reſiduum left at the bottom of the ſtill, 


vrhich looks like the reſult of a vitriolic acid com- 


bined with common oil. Laſtly, the vitriolic acid 
becomes ſulphureous, as it always doth when united 


With oily matters, and alſo very aqueous, on account 
of che quantity of phlegm wee it attracts: om 
the ſpirit of: wine: ER 9% $i La 3 39s 83S 0 


Ather may be considered as a — off wine ex- 


ceedingly dephlegmated, even to ſuch a degree that 
its nature is thereby changed; ſo that the few a- 


queous particles left in it are not ſufficient to diſſolve 
the oily particles and keep them aſunder; which 


than 
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than in common ſpirit of wine, the liquor hath loſt 
its property of being miſcible; with water. 
Spirit of nitre well dephlegmated, and coribined 
with ſpirit of wine, Dag a: Howie) IE very 
ſingular appearances. 
Firſt, : in the very inſtant of its thixrare with ſpi- 
rit of wine, it produces a greater and more violent 
efferveſcence than the vitriolic acid occaſions. 
Secondly, this mixture, without the help of diſ- 
tillation, and only by ſtopping the bottle in which 
the liquors are contained, affords a ſort of Ether, 
produced probably by the vapours which aſcend 
from, and ſwim at top of the mixture. This is a 
very ſingular liquor. Dr. Navier was the firſt that / 
took notice of it, and gave a deſcription thereof, | 
which may be ſcen in the Memoirs of te Academy 
of Sciences. 
Thirdly, ſome authors. pretend that; by diſtilling i 
the imixture under conſideration, an a4 is obtained _— 
greatly reſembling that which, as we obſerved | 
above, riſes from Tvirit of wine combined with the | 
vitriolic acid: others again deny this. For my part. 
| 


I believe the thing depends on the different concen- Z 
tration of the ſpirit of nitre, as well as on the qua- * 
lity of the ſpirit of wine, which is ſometitnes more 
ſometimes: deſs oily. 7 

Fourthly, the two liquors we are ſpeaking of, be- 
ing intimately mixed by diſtillation, form a liquor —_ 
ſlightly, acid; uſed in medicine, and known by the . ms 
name of Sweet or Dulcified Spirit of Mitre: a very - . © 1 
proper name, ſceing the nitrous acid, by uniting = | 
with the fpifit of wine, actually loſes almoſt all its | 
acidity and: corroſive quality. 

Fifthiy and laſtly, when the diſtillation i 18 ; finiſhed, 
there remains in the bottom of ' theiveſſel a thick, 

blackiſh ſubſtance, nearly reſembling that which is 
yp alter —_—— * of vitriol and MI of 


1 
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Spirit of ſalt hath likewiſe been combined with 
ſpirit of wine; but it does not unite therewith fo 
caſily or ſo intimately as the two acids abovemen- 

tioned. To mix them thoroughly, the ſpirit of 
ſalt muſt be highly concentrated, and ſmokeing, 
and moreover; the aſſiſtance of the ſtill muſt be 
called in. Some authors pretend that from this 
mixture alſo a ſmall quantity of oil may be obtained; 
which probably happens when the liquors have the 
qualities above ſpecified. The marine acid likewiſe, 
by, uniting, with ſpirit of wine, loſes moſt of its 
acidity; on which account it is in like manner called 
Sroeet or Dulcified Spirit of Salt. A pgs m 
18 a allo Sagen hore: a dilation. c NE 
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E SID ES an ardent ſpirit, wine aſſords a 
great deal of water, oil, earth, and a ſort of 
acid Which ſhall be conſidered preſently... When 
the ſpirituous part is ſeparated from theſe other 
matters, they undergo no further change. But if 
all the conſtituent parts of wine remain combined 
together, then, after ſome time, ſhorter or longer i 
as the degree of heat in which the wine ſtands is 
greater or leſs, the fermentation begins afreſh, or 
rather arrives at its ſecond ſtage. 1 Che liquor once 
more grows. turbid, a new inteſtine. motion ariſes, 
and after ſome days i it is found changed into an 
acid; which, however, i is very different from thoſe 
hitherto treated of. The liquor then takes the name 
of Vinegar. The acetous fermentation differs from 
bps ſpirituous, not only in its effect, but allo in ſe- 
ral of its concomitant circumſtances. Moderate 
50 motion 
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motion is of ſervice to this, whereas it obſtructs 
the ſpirituous; and it is attended with much more 
warmth than the ſpiritubous. The vapours it pro- 
duces are not noxious, like thoſe of fermenting wine. 
Laſtly, Vinegar depoſits no tartar, even when the 
wine employed in this operation is quite new, and 
hath not had time to diſeharge its tartar: inſtead 
of tartar Vinegar Gopoſites' 2 1 matter neh! is 
Nr 1 1019009 e 

It muſt be obſerved thawed 1s not he only 
ſubſtance that is ſuſceptible of che acetous fermen- 
tation: for ſeveral vegetable and even animal 
matters, which are not ſuhject to the ſpirituous fer- 


mentation, turn ſour before they putrify. But as 


yinous liquors poſſeſs in a very eminent degree the 
property of being ſuſceptible of the acetous fermen- 
tation, and likewiſe of producing the ſtrongeſt acids 
that can reſult from ſuch fermentation, their acid 
yy” cho more 1 conſidered 1 in this place. 


. Of Vinzcar. 


I wine, Win "has gone through this ſee 
Me of fermentation, be diſtilled, inſtead of an ar- 
dent ſpirit, ' only an acid liquor! is obtained, Which 
Is called Diſtilled Vinegar.” 
This acid has the ſame properties as the mineral 
acid of which we have already treated; that is, it 
unites with alkaline ſorts, abſorbent earths; and me- 
_ tallic ſubſtances, and therewith forms neutral ſaline 
combinations., 185 i 
Its affinity with theſe ſabſtanices obſerves the ſame 
order as that obſerved by the mineral acids with re- 
gard to the ſame ſubſtances; but in general it is 
weaker; that is, any mineral acid is capable of ex- 
pelling the acid of Vinegar"s out of all matters with 
Which it is united. 
Vinegar hath Nkewiſe a greater affinity than ſul- 
| PO with alkalis: whence it follows that it is ca- 


pable 


Ma . -of - 3 


pable of decom pounding that 8 of ſul⸗ 
phur with an alkali called Liver of Sulphur, and of 
 — precipitating the ſulphur it contains. 
3 of Vinegar is always We alt a 
1 | certain praportion of oily parts, which greatly weaken 
| it, and deprive it of much of its activity; and for 
E this reaſon it is not near fo ſtrong as the mineral 
acids, Which are not entangled with any oil. By 
diſtillation, indeed, it may be freed from this oil, 
and at the ſame time from the great quantity of 
water which in a manner ſuffocates it, and by that 
means may be brought much nearer to the nature 
1 of the mineral acids: but this attempt hath not 
ct. been proſecuted with the aſſiduity it deſerves. 
Belides dif diſtillation, there is another way of freeing 
Vinegar from a good deal of its phlegm; and that 
1s, by expoſing it to a hard froſt, which readily con- 
Seals the watery part into ice, while the: acid re- 
tains its fluidity. 25 
Vinegar, ſaturated with a fixed alkali, Coma a 
neutral oily ſalt, of a dark colour, which is ſemi- 
volatile, melts with a very gentle heat, flames when 
thrown upon burning coals, and diſſolves in ſpirit 
of wine, of which, however, i it requires {ix parts to 
complete the ſolution. This ſolution being evapo- 
rated to dryneſs leaves a matter in the form of leaves 
lying on each other; on which account it hath ob- 
tained the name of T7 erra Holiata. The ſame foli- 
ated matter will be obtained, though the ſalt be not 
previouſly diſſolved in ſpirit of wing; but not ſo 
readily. This ſalt is alſo called 'Regenerated Tartar. 
2 the head of Tartar we ſhall ſee the reaſon of 
theſe different appellations. Regenerated Tartar is 
alſo in ſome degree capable of cryſtallizing: for | 
this purpoſe a ſolution. thereof in water muſt be 
Nowly evaporated to the conſiſtence of a ſyrup, and 
then ſuffered to ſtand; quiet in à cool place; by 
which means it will ſhoot into cluſters of ng : 
17 | OS OS Ving 
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hing one upon another, 815 unlike the feathers on 


LO quill. , TILT 


With . 1 3 ahGirhent b ſuch 

as calcined pearls, coral, ſhells of fiſh, Sc. are alſo 
formed neutral ſaline compounds, each of which 
takes the name of the Particular earth em poſed s in 


its compoſition. 


Vinegar perfectly d diffolves I. Lead, and converts it . 
to a neutral metallic ſalt, which ſhoots into cryſtals, 
and has a ſweet ſaccharine taſte. This compound * 


is called Sugar of Lead, or Sal Saturni. 


If Lead be expoſed to the bare vapour of Vine- | 
gar, it will be thereby corroded, calcined, and con- 
verted into a white matter much uſed in painting, 
and known by the name of Ceruſe; or, when it is 


finer than ordinary, Mhite Lead. 

Vinegar corrodes Copper likewiſe, and converts 
it into a beautiful green ruſt, which alſo is uſed in 
painting, and diſtinguiſhed by the name of Verdegris. 


However, Vinegar 1s not. commonly employed to. 
make Verdegris: for this purpoſe they uſe wine, or 
the rape of wine, from which fire extricates an acid 


analogous to that of Vinegar. 
In treating of the ſeveral ſubſtances which con- 


ſtitute wine we mentioned an acid matter, but did 
not then enter into a particular examination thereof; 
becauſe as that matter greatly reſembles the acid of. 
Vinegar, we thought it more proper to defer the 


conſideration of its properties till we had treated of. 
"EH acetous fermentation, and its effects. | 


S. II. Of TARTAR. th 4 
Tals ſubſtance i is a ſaline compound, conſiſting 


of earthy, oily, and eſpecially acid parts. It is found. 


in the form of cruſts, adhering to the inner ſides of 


veſſels in which wines have ſtood for ſome time, 


e and Wines, fugh as thoſe of . 
Tartar 


form only. 10 Ju 
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' Tartar derives its origin from the ſuperabundant 5 
quantity of acid contained in the juice of the 
grape. This ſuperfluous acid, being more than 
is requiſite to conſtitute the ardent ſpirit, unites. 
with tome of the oil and earth contained in the fer- 
mented liquor, and forms à kind of falt; which 
for ſome time continues ſuſpended in that liquor, 
but, when the wine ſtands undiſturbed in a cool 
place, is depoſited, as _— been 1010, on the ſides ü 
of the caſk. 5 
Tartar in this ſtate Sued by rcd parts, 
which are ſuperfluous, and foreign to its nature. 
From theſe it may be freed by boiling it repeatedly 
with a ſort of earth found in the neighbourhood of 
Montpelier, as may be ſeen in the 1 of che 


Academy of Science. 


Wben it is purified, there appetes on the Kalkice 
of the liquor a' ſort of white cryſtalline pellicle, 
Which is ſkimmed off as it forms. This matter is 
called Cream of Tartar. The fame liquor which 
produces this Cream, and in which the purified 
Tartar is diſſolved, being ſet to cool yields a great 
number of white ſemi-tranſparent cryſtals, which 
are called Cry/tals of Tartar. The Cream and the 
Cryſtals of Tartar ate therefore no other than'pu- 


rified Tartar, and differ from each” other in their 


T1 14 


Though the Cryſtals of Tartar Rave” FIERY ap- 


tity of water is requiſite to keep the Cryſtal of 


Tartar in ſolution; and it muſt moreover abe boils 
ing hors otherwiſe as fon 10 ir cools moſt of the 
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5 


pearance of a neutral ſalt, yet they are far from 
being ſuch; for they have all the properties of a 
true acid, which ſcarce differs from that of vine 
gar, except that it contains leſs water, and more 
earth and oil; to which it owes its ſolid form, as 
well as its property of not being ſoluble in water” 
without much difficulty: for a very eat lan- 
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Tartar diſſolyed in it ſeparates from the liquor, 
and falls to the bottom in the form a a wu: 
powder. EL p 
Tartar. is yo Wake by Calemation 4 in tha: open 
fire. All äts gily parts are. conſumed or diſſipated 
in fnoke, together with moſt of its acid. The 
other part of its acid, uniting intimately with its 
earth, forms a very ſtrong and very Pre: fixed al- 

kali, called Salt of Tartar. 

It will be ſhewn in its proper place 1980 almoſt 
every vegetable matter, ;as, well as Tartar, leaves 2 a 
fixed alkali in its aſhes: yet Tartar has theſe 

culiar properties; firſt, it aſſumes an alkaline c a- 
racter even when burnt or calcined in cloſe veſ- 
ſels, whereas other ſubſtances acquire it only by 
being burnt in the open air; ſecondly, the alkali 
of Tartar is ſtronger and more ſaline than almoſt Y 
any that is obtained. from other matters. | 

This alkali, when thoroughly calcined, power- | 
fully attracts the moiſture of the air, and. melrs 
into an unctuous alkaline liquor, improperly called 
Oil of Tartar. per deliquium. This is the alkali 
generally uſed in making the Terra Foliata, men- 
tioned under the head of Vinegar; for which rea- 
ſon this combination is called Tet erra Foliata Tartari; 
a name ſuitable enough. But the ſame cannot be 

ſaid of the other name, Regenerated Tartar, which 
is alſo given it. Tis true that on this occaſion. 
an oily acid is reſtored to the earth of the Tartar, 
analogous to that of which the fire had deprived . 
it: but the compound thence. reſulting is a neu- 
tral ſalt which very . readily diſſolves in water; 
whereas, Tartar is manifeſtly acid, and not uni, 
or at leaſt hardly ſoluble, in water. 

Cryſtals of Tartar, combined with alkali of Tar" 
tar produce a great efferveſcence while they are 
mixing, as all acids uſually do; and if the combina- 
tion Ch * up to che Po of ſaturation, 


a per- 
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ae neutral falt ij is formed, which ſhoots i into 


cryſtals, and eafily diflolves in water; and this 
hath procured it the name of Soluble: Tartar.” It is 
alſo called the [Vegetable Salt, as being obtained 
from vegetables only; and again, sf artariſed Tar- 
tar, becauſe it conſiſts of the acid and the alkali 
of Tartar combined together. 

Cryſtals of Tartar combined with alkalis procur- 
ed 565 the aſhes of maritime plants, ſuch as Soda, 
which alkalis reſemble the baſis of ſea-falt, form 
likewiſe a neutral falt, which cryſtallizes well, and 
diflolves ealily in water. This falt is another ſort 
of ſoluble Tartar: It i 1s called e 8 Salt, rg 
the inventor's name. 

Both the Vegetable Salt 34 Saignette' 5 Yr are 
gently purgative ſoaps, ang much uſed 1 in Medi- 
"Om 

. Tartar likewiſe An hs bent ene as 
f e chalk, Sc. and with them forms neutral 
ſalts which are ſoluble in water“. It even attacks 
metallic bodies, and when combined with them 
becomes ſoluble. A ſoluble Tartar for medical 
uſe is prepared with Cryſtals of Tartar and Iron: 

the metallic falt thereby produced hath the name 
of Chalybeated Soluble Tartar. This falt attracts 
the moiſture. of the air, and is one of thoſe which 
| do not cryſtallize. | 

©... Cryſtallized Tartar acks alſo upon ſeveral” other 
Pn ſubſtances: for inſtance, it diſſolves the 
Regulus, Liver, and Glaſs Of Antimony, and 
- thence acquires an emetic quality: it is then called 
_Stibiated or Emeitc Tartar. It likewiſe diſſolves 
Lead, and therewith forms à ſalt which, in the 
| figure of its cryſtals, reſembles Tartariſed Tartar. 
It is very extraordinary that Tartar, which of 
crelf is not ſoluble in water, ſhould be ſoluble 


See Mr. Dihamel's Edays on this lubjett in the Memoirs of 
5 Academy of Sciences. 
therein 
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therein when become a neutral falt by uniting either 
with alkalis or with abſorbent earths, or even With 


metals. With reſpect to alkalis, indeed, it may be 


urged that, having themſelves a great affinity with 
water, they communicate to Tartar ſome of chat 
facility with which they naturally unite therewith : 

but the ſame cannot be alledged concerning abfor- 
bent earths, and metallic ſubſtances, which water 
diſſolves not at all, or at leaft with great difficulty, 


and in ſmall quantity. This effect, therefore, muſt 


be attributed wholly to ſome change in the dic Joi. 
tion of its parts which is to us unknown. 
All the Soluble Tartars are eaſily decompounded 
b exppling them to a certain degree of heat. In 
obtained froth. 1 artar; and what nig fred in 
the fire, after they are thoroughly burnt, is a com- 
pound of the alkali which Tartar naturally; pro 


duces, and of the alkaline or metallic r 


with which it was converted into a neutral falt. : 
As Cryſtal of Tartar is the weakeſt of all acids, 
on account of the oily and earthy matters with 


which it is combined, Soluble Tartars are decom- 


pounded by all the acids; by any of which cryſtal 
'of Tartar may be ſeparated from the ſubſtance that 
ſerves it for a baſis and renders it a neutral falt. 
The other acids which are procured from ye- 
7 and even thoſe which are obtainable from 
ome animal ſubſtances, may all be referred to and 


com Yared with either Vinegar or Tartar; according 


to the quantities of oil or earth ak which. they 


| are combined. | 

Alter all, theſe acids have. not yet. Pe tho- 
roughly 

| that they Are no other than the mineral acids, Which 


nined. There is great reaſon to think 


Nera 


in 9 5 through the bodies of vegetables, and 
even of animals, undergo a confiderable change, 


IT by central an union with oily matters. | 


For, 
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For, as we ſaid before in treating of Vinegar, by 
freeing them from their oil they are brought very 
near to the nature of mineral acids: and ſo likewiſe 
the mineral acids acquire many of the properties of 
vegetable acids by being combined with oils. 
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Of the Purxip FerMENTATION, or 
|  PUTREPACTION, 5 
IXVERT body which hath gone through the 
two ſtages of fermentation above deſcribed, 
that is, the ſpirituous and the acetous fermenta- 
tion, being left to itſelf in a due degree of warmth, 
which varies according to the ſubject, advances to 
the laſt ſtage of fermentation ; that is, to putrefac- 
It is proper to obſerve, before we go any further, 
that the converſe of this propoſition is not true; that 
is, it is not neceſſary that a body ſhould ſucceſſively 
paſs through the ſpirituous and the acetous fermen- 
tation, before it can arrive at the putrid; but that, 
as certain ſubſtances fall into the acetous without 
having gone through the ſpirituous fermentation, 
ſo others begin to putrify without having undergone | 
either the ſpirituous or the acetous fermentation; 
of which laſt kind are, for inſtance, moſt animal 
ſubſtances. When therefore we repreſented theſe 
three ſorts of fermentation as three different de- 
grees or ſtages of one and the ſame fermentation, 
we ſuppoſed it to be excited in a body ſuſceptible of 
| fermentation in its full extent. # 
'However, there is ſtill room to think that every 
ſubſtance which is capable of fermenting * 
| EM”) | | 5 | p es 
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paſſes neceſſarily through theſe three different ſtages; | 
but that the ſubſtances moſt diſpoſed thereto naſs 

vith ſach rapidity through the firſt, and even the 
ſecond, that they arrive at the third before our 
ſenſes can perceive the leaſt ſigns of either of the 
two former. This opinion is not deſtitute of pro- 
bability 3, yet it is not ſupported by Jo ſuffi- 
ciently ſtrong and numerous to compel our aſſent. 
When a body is in a putrefying ſtate it is eaſy to 
diſcover, (as in the two forts of fermentation al- 
ready treated of) by the vapours which riſe from it, 
by the opacity which invades it, if a pellueid liquor, 
and frequently even by a greater 7 of heat 
than is found in the two other ſorts of fermentation, 


that an inteſtine motion is begun among its con- 
ſtituent parts; which laſts till 1 whole be yy 
putrefie t. 

The effect 5 this 3 motion is in this, as in 
the two other ſorts of fermentation, to break the 


union, and change the diſpoſition, of the particles 
conſtituting the body i in which it is excited, and 
to produce a new combination. This is brought 
about by a mechaniſm to which we are ſtrangers, 
and concerning which nothing beyond conjectures 
can be advanced: but theſe we neglect, reſolving 
to keep wholly to facts, as the only chings! in Na- 
tural Philoſophy that are poſitively certain. 
If, then, we examine a ſubſtance that 75 un- 
dergone putrefaction, we ſhall ſoon Perceive that 
it contains a principle which did not exiſt in it DOT: 
fore, If this ſubſtance be diſtilled, there riſes firſt, 
by means of a very gentle heat, a ſaline matter 
which is exceedingly volatile, and affects the organ 
of ſmelling briſkly and diſagreeably. Nor is the 
aid of diſtillation neceſſary to diſcover the preſence 
of this product of putrefaction: it Tbs: ily ma- 
nifeſts itſelf in moſt ſubſtances where it exiſts, as 
any one may ſoon be convinced by obfervi the 
Vor. . K different 
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_ _ different ſmell of freſh and of putrefied urine ; for 
the latter not only affects the noſe, but even makes 
the eyes ſmart, and irritates them ſo as to draw tears 
then in anne 6 
- This ſaline principle which is the product of pu- 
trefaction, when ſeparated from the other principles 
of the body which affords it, and collected by it- 
ſelf, appears either in the form of a liquor, or in 
that of a concrete ſalt, according to the different 
methods uſed to obtain it. In the former ſtate it is 
called a Volatile Urinous Spirit; and in the latter a 
Vuolatile Urinous Salt. The qualification of urinous 
is given it, becauſe, as was ſaid, a great deal 
thereof is generated in putrefied urine, to which it 
communicates its ſmell. It goes alſo by the: gene- 
ral name of a Volatile Alkali, whether in a concrete 
or in a liquid form. The enumeration of its pro- 
perties will ſhew why it is called an Alkali. 
Volatile Alkalis, from whatever ſubſtance ob- 
tained, are all alike, and have all the ſame proper- 
ties; differing only according to their degrees of 
purity... The Volatile Alkali, as well as the Fixed, 
_ conſiſts of a certain quantity of acid combined with 
and entangled by a portion of the earth of the mixt 
body from which it was obtained; and on that ac- 
count it has many properties like thoſe of a Fixed 
Alkali. But there is moreover in its compoſition a 
conſiderable quantity of a fat or oily matter, of 
which there is none in a Fixed Alkali; and on this 
account again there is a great difference between 
them. Thus the Volatility of the Alkali produced 
by putrefaction, which is the principal difference 
between it and the other kind of Alkali whoſe na- 
ture it is to be Fixed, muſt be attributed to the 
portion of oil which it contains: for there is a 
certain method of volatilizing Fixed Alkalis by 
means of a fatty ſubſtancce. We 
es: FF Volatile 
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Volatile Alkalis have a great affinity with acids, 


unite therewith rapidly and with ebullition, and 


form with them neutral ſalts, which ſhoot into 
cryſtals, but differ from one another according to 
the kind of acid employed in the combination. 

The neutral falts which have a Volatile Alkali for 
their baſis are in general called Ammoniacal Salts. 
That whoſe acid is the acid of ſea- ſalt is called Sal 
Ammoniac. As this was the firſt known, it gave 
name to all the reſt. Great quantities of this ſalt 
are made in Egypt, and thence brought to us. 


They ſublime it from the foot of cow's- dung, which 


is the fuel of that country, and contains ſea-ſalt, 
together with a Volatile Alkali, or at leaſt the ma- 
terials proper for forming it; and conſequently all 


the ingredients that enter into the compoſition of 


Sal Ammoniac. See the Memoirs of the Academy 


of Sciences. 
The neutral ſalts formed by combining the acids 


of nitre and of vitriol with a Volatile Alkali are 


called, after their acids, Nitrous Sal Ammoniac, and 

Vitriolic Sal Ammoniac: the latter, from the name 

of its inventor, is alſo called Glauber's Secres Sal 
ac; : 

A Volatile Alkali, then, hab the ſame property 
as a Fixed Alkali with regard to acids: yet the 
differ in this, that the affinity of the former with 
acids is weaker than that of the latter: and hence it 
follows that any Sal Ammoniac may be. decom- 
pounded by a Fixed Alkali, which will lay hold of 


the acid, and diſcharge the Volatile Alkali. 


A Volatile Alkali will decompound any neutral 
falt which has not a Fixed Alkali for its baſis; that 
is, all ſuch as conſiſt of an acid combined with an 
abſorbent earth or a metallic ſubſtance. By joining 
with the acids in which they are diſſolved, it diſen- 
gages the earths or metallic ſubſtances, takes their 
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place, and in conjunction with their acids, forms 


Ammoniac Salts. 


Hence it might be concluded that, of, all ſub- 
ances, next to the Phlogiſton and the Fixed Alka- | 
lis, Volatile Alkalis have the greateſt affinity with 
acids in general. Let there is ſome difficulty in 
this matter: for abſorbent earths, and ſeveral me- 
tallic ſubſtances, are alſo capable of decompounding 
Ammoniacal Salts, diſcharging: their Volatile Al- 
kali, and forming new compounds by uniting with 
their acids. This might induce us to think that 
theſe ſubſtances have unix the ſame RY: with 
acids. 

Bur it is propes to ablerme, thar a Volatile Alkali 
eee ſuch neutral ſalts as have for their 
baſis either an abſorbent earth or a metallic ſub- 
ſtance, without the aid of fire; whereas abſorbent 
earths or metallic ſubſtances will not decompound 
an Ammoniacal Salt, unleſs they de ien by a 
certain degree of heat. 

Now as all theſe matters are extremely fixed; at 
leaſt in compariſon with a Volatile Alkali, they 
have the advantage of being able to reſiſt the force 
of fire, and ſo of acting in conjunction therewith 
and fire greatly promotes the natural action of ſub- 
ſtances upon one another: whereas the Volatile Al- 
kali in the Ammoniacal Salt, being unable to abide 
the force of fire, is compelled to deſert its acid; 
and that ſo much the more quickly, as its affinity 
therewith is conſiderably weakened by the preſence 
of an earthy or metallic ſubſtance, both of which 
have a great affinity with acids. 
\ Theſe conſiderations oblige us to conclude, that 
Volacile Alkalis have a ſomewhat greater affinity, 
than abſorbent earths and metallic een wich 
acids. 
Ammoniacal Salts erejedied upon nitre in faken 
make it detonate; and the Nitrous Sal Ammoniac 
detonates 
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detonates by itſelf, without the addition of any in- 
flammable matter. This ſingular effect evidently 
demonſtrates the exiſtence of an oily matter in Vo- 
latile Alkalis; for it is certain that nitre will never 
deflagrate without the concurrence, and even the 
immediate contact, of ſome combuſtible matter. 
This oily ſubſtance is often found combined with 
volatile Alkalis in ſuch a large proportion as to diſ- 
uiſe it, in ſome meaſure, and render it exceeding 
Pal The ſalt may be freed from its ſuperfluous 
oil by repeated ſublimations; and particularly by 
ſubliming it from abſorbent earths, which readily 
drink up oils. This is called the ReFification of a 
olatile Alkali. The ſalt, which before was of a 
yellowiſh or dirty colour, by being thus rectified 
becomes very white, and acquires an odour more 
pungent and leſs fetid than it had at firſt, that is, 
when obtained by one Lingle diſtillation from a pu. 
trid ſubſtanſe. 
It is proper to obſerve that the rectißcation of 
a Volatile Alkali muſt not be carried too far, or re- [4 
peated too often; for by that means it may be en- 
tirely deeompoſed at length; and particularly if an 5 
abſorbent earth, and eſpecially chalk, be employed  Þ} 
for that purpoſe, the ſalt may be converted 1 into an bi 
oil, an earth, and water. 8 
Volatile Alkalis act upon General; mene ſub. 
ſtances, and particularly on copper; of which they 
make a moſt beautiful blue ſolution. On this pro- 
perty depends a pretty ſingular effect, which happens 
ſometimes when we attempt, by means of a Volatile 
Alkali, to ſeparate copper from any acid with which 
it is combined, Inſtead of ſeeing the liquor grow 
turbid, and the metal fall, both which generally 
happen when any Alkali whatever is mixed with a 
metallic ſolution, we are ſurpriſed to obſerve the ſo- 
lution of copper, upon adding a Volatile Alkali, 


5 fan its 1 etna and let fall no precipitate z or at 
| K 3 leaſt 
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leaſt if he liquor does grow turbid, it remains fo 

but for a moment, and inſtantly recovers its tranſ- 
rencyr. 

This is occaſioned by adding uch a quilttivh: of 
Volatile Alkali as is more than ſufficient fully to ſa- 
turate the acid of the ſolution, and conf erable 
enough to diſſolve all the copper as faſt as it is ſe- 
Päarated from the acid. On this occaſion the liquor 
acquires a deeper blue than it had before; which 
ariſes from the property which Volatile Alkalis have 
of giving this metal, when combined with them, a 
fuller blue than any other ſolvent can: hence we 
have a touchſtone to diſcover copper wherever 
it is; for let the quantity of this metal combined 
with other metals be ever ſo ſmall, a Volatile Alkali 
never fails to diſcover | it, by making it appear of a a 
blue colour. 

Though a Volatile Alkali be conſtantly the re- 
ſult of putrefaction, yet it muſt not therefore be ima- 
gined that none can be produced by any other 
means; on the —— moſt of thoſe ſubſtances 
which contain the ingredients neceſlaty to form it, 
yield no inconfiderable ee thereof in diſtilla- 
tion. Tartar, for example, which by being burnt 
in an open fire is converted, as was ſhewn, into a 
Fixed Alkali, yields a Volatile Alkali when it is 
decompoſed in cloſe veſſels; that is, when it is 
diſtilled : becauſe in this latter caſe the oily part is 
not diſſipated or burnt, as it is by calcination in a 
naked fire, but has time to unite with ſome of the 
earth and acid of the mixt, in ſuch a manner as to, 
form a true Volatile Alkal. 

To prove that on this occaſion, as welt as on all 
others, where unputrefied bodies yield a Volatile Al- 
kali, this ſalt is the product of the fire, we need 
only obſerve, that in theſe diſtillations it never riſes 
till after ſome part of the phlegm, of the acid, and 
even of the thick oil of the ny; is come over j 

5 . whic 


— 


— 
— 


— N, § — 
NT 11. 


T uREOR YH CHYMISTRY. 135 
which never is the caſe when it is formed before- 
hand in the body which is the ſubject of the opera- 
tion, as it is in thoſe which have undergone pu- 
trefaction: for this ſalt, being much lighter and 
more volatile than thoſe other ſu . riſes of 
courſe __ en! in diſtillation. 


——é— 
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CHAP. XVI. 


4 General View of Curxticat 
| DEcomposITION. 


HOUGH we have conſidered all the ſub- 

ſtances which enter into the compoſition of 
Vegetables, Animals, and Minerals, whether as pri- 
mary or as ſecondary principles, it will not be im- 
proper to ſhew in what order we obrain theſe prin- 
ciples from the ſeveral mixts; and eſpecially from 
Vegetables and Animals, becauſe they are much 
more complicated than Minerals. This! is called 
 Hnalyf mg a compound. 

The method moſt commonly take to Geenen 
bodies is by applying to them ſucceſſive degrees of 
heat, from the gentleſt to the moſt violent, in ap- 
propriated veſſels, ſo contrived as to collect what 
exhales from them. By this means the principles 
are gradually ſeparated from each other; the moſt 

volatile riſe firſt, and the reſt follow in order, as 
they come to be "ated on by the proper degree of 
heat: and this is called Diſtillation. - 

But it being obſerved that fire, applied to the de- 
compoſition of bodies, - moſt commonly alters their 
ſecondary, principles very ſenſibly, by combining 
them in a different manner. with each other, or 
even partly decompoſing 1 and reducing them 
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to their primitive principles; other means * been 
uſed to RP gue e withour the n 


fire. | | 
With this view the mixts to be e are 


forcibly compreſſed, in order to ſqueeze out of them 


all ſuch. parts of their ſubſtance as they will: by this 
means part with; or elſe thoſe mixts are for a long 
time triturated, either along with water, which 


carries off all their ſaline and ſaponaceous contents; 


or with ſolvents, ſuch as ardent ſpirits, capable of 
taking up every thing i in them that 1 is of an oily or 
reſinous nature. 

We ſhall here give a ſuceinct account of the f 


fects of theſe different methods, as applied to the 


principal ſubſtances among Vegetables and. Ani- 
mals, and likewiſe to ſome Minerals. 33 


$. I. The ANALYSIS. of VEGETABLE SUBSTANCES, 


A vaſt many vegetable ſubſtances, ſuch as ker- 
nels and ſeeds, yield by ſtrong compreſſion great 
quantities of mild, fat, unctuous Oils, which are not 
ſoluble in ardent ſpirits : theſe are what we called 
Enpreſſed Oils. They are alſo ſometimes called Fat 
Oils, on account of their unctuouſneſs, in which 


they exceed all other ſorts. of Oil. As theſe Oils 
are obtained without the aid of fire, it is certain that 


they exiſted in the mixt juſt as we ſee them, and 


| that they are not in the leaſt altered; which could 
not have been the caſe had they been obtained by 


diſtillation : - for that never produces any Oils. but 

ſuch as are acrid and ſoluble in ſpirit of wine. 
Some vegetable matters, ſuch as the rind of ci- | 

trons, lemons, oranges, &c. alſo yield, only by 


being ſqueezed between the fingers, a great deal 
of Oil. This ſpirts out in fine ſmall jets, which 


being received upon any poliſhed ſurface, ſuch as 
a looking: glaſs, run together and form. a b liquor 


Bui 
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But it muſt be carefully noted that this ſort of 
Oil though obtained by expreſſion only, is never- 
theleſs very different from the Oils mentioned before, 
to which the title of Expreſſed Oils peculiarly be- 
longs: : for this is far lighter and thinner; moreover, 
it retains the perfect odour of the fruit which yields 
it, and is ſoluble in ſpirit of wine; in a word, it is 
a true eſſential Oil, but abounds ſo in the fruits 
which produce it, and is lodged therein in ſuch a 
manner, occupying a vaſt number of little cells-pro+ 
vided in the peel for its reception, that a very flight 
preſſure diſcharges it; which is not the caſe. with 
OR other vegetables that contain an eſſential Oil. 

Succulent and green plants yield by compreſſion 
a great deal of liquor or juice, which conſiſts of 
moſt of the phlegm, of the ſalts, and a ſmall por- 
tion of the oil and earth of the plant. Theſe juices, 
being ſet in a cool place for ſome time, depoſite ſa- 

line cryſtals, which are a combination of the acid of 
the plant with part of its oil and earth, wherein the 
acid is always predominant. Theſe falts, as is evi- 
dent from the deſcription here given, bear a great 
reſemblance to the tartar of wine treated of above. 
They are called Eſſential Salts; fo that Tartarmight 
lsa be called the Eſential Salt of Wine. 

Dried plants, and ſuch as are of a ligneous, or acid 
nature, require to be long triturated with water, 
before they will yield their eſſential ſalts. Tritura- 
tion with water is an excellent way to get out-of 
them all their ſaline and ſaponaceous contents. 

A vegetable matter that is very oily yields its eſ- 
ſential ſalt with much difficulty, if at all; becauſe 
the exceſſive quantity of oil entangles the ſalt ſo 
that it cannot extricate itſelf or ſnoot into cryſtals. 
Mr. Gerike, in his Principles of Chymiſtry, ſays, that 
if part of the oil of a plant be extracted by ſpirit 
of wine, its eſſential ſalt may be afterwards ob- 
. with more eaſe and in e quantity. This 

muſt 
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muſt be a very good method for ſuch plants as have 
an exceſſive” proportion of eſſential oil; but will 
not ſucceed if the eſſential ſalt be hindered from 
cryſtalizing by a redundancy of fat oil, becauſe 
fat oils are not ſoluble in ſpirit of wine. 
Eſſential Salts are among thoſe ſubſtances Which 


cannot be extracted from mixts by diſtillation: for 


the firſt impreſſion of fire decompoſes them. | 
Though the acid which predominates in the Eſ- 
ſential Salts of plants, be moſt commonly analogous 


to the vegetable acid, properly ſo called, that is, to 


the acid of vinegar and tartar, which is probably no 


other than the vitriolic acid diſguiſed; yet it ſome- 


times differs therefrom, and ſomewhat reſembles the 
nitrous or the marine acid. This depends on the 
Places where the plants grow which produce theſe 
ſalts: if they be maritime plants, their acid is akin 
to the acid of ſea-falt ; if on the contrary they grow 
upon walls, or in nitrous grounds, their acid is like 


that of nitre. Sometimes one and the ſame plant 


contains ſalts analogous to all the three mineral 
acids; which ſhews that the vegetable acids are no 
other than the mineral acids variouſly changed by 
circulating through plants. 

Liquors containing the Eſſential Salts of plants 
being evaporated by a gentle heat to the conſiſtence 
of honey, or even further, are called Extra#s. 
Hence it is plain, that an Extract is nothing but 


the Eſſential Salt of a ge combined with ſome 


particles of its oil earth, that remained ſuſ- 
pended in the liquor, and are now incorporated by 
evaporation, 

Extracts of plants are alſo prepared b boiling 
them long 1n water, and then evaporating ſome part 
af it. But theſe Extracts are of inferior virtue; 
becauſe the fire pans many of the oily and ſa- 
ine parts. 
| | .. EMULSIONS 
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Subſtances which abound much in Oil, ben 
bruiſed and triturated with water for ſome time, * 
ford a liquor of an opaque dead-white colour, like | 
milk. This liquor conſiſts of ſuchjuices as the wa- 
ter is capable of diſſolving, together with a portion 
of the oil, which being naturally indiſſoluble in wa- 
ter, i8 only divided and diſperſed in the liquor, the 
limpidity whereof is by that means deſtroyed. 
This ſort of oily liquor, in which the oil is fly di- 
vided, not diflolved, is called an Emulſion. The 
oily particles in Emulſions ſpontaneouſly ſeparate 
from the water, when left at reſt, and uniting into 
greater maſſes riſe, on account of their lightneſs; to 
the ſurface of the liquor, which by that means re- 
covers a degree of tranſparency. 1285 a 

If vegetables abounding 1 in eſſential oils and re- 
fins be Vigelted in ſpirit of wine, the menſtruum 
takes up theſe oily matters, as being capable of 
diſſolving them; and they may afterwards be eaſily 
ſeparated from it by the affuſion of water. The 
water, with which ſpirit of wine has a greater af- 
finity, than with oily matters, ſeparates them by this 
means from their ſolvent, agrecably to the common 
laws of affinities. 

Without the help of fire ſcarce any thing, 
beſides the ſubſtances already mentioned, can be 
obtained from a plant: but by the means of diſtil- 
lation we are enabled to analyſe them more com- 
pletely. In proſecuting this method of extracting 
from a plant the ſeveral principles of which it con- 
liſts, the following order is to be obſerved. 

A plant being expoſed to a very gentle heat, in 
a diſtilling veſſel ſet in the balnenm marie, yields a 
water which retains the perfect ſmell thereof. Some 

Chuymiſts, and particularly the illuſtrious Boerhaave, 
have called this DEN the Stiritus Rector. The 
nature 
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nature of this odoriferous part of plants is not yet 
thoroughly known; becauſe: it is fo very volatile 
that it is difficult to ſubject it to the experiments 
neceſſary for diſcovering all its properties.. 

If inſtead of diſtilling the plant in the Balneum 
mariæ, it be diſtilled —5 a naked fire, with the 
precaution of putting a certain quantity of water in- 
to the diſtilling veſſel along with it, to prevent its 
ſuffering a greater heat than that of boiling water, 
all the eſſential oil contained in that plant will riſe 


together with that water, and with the ſame ane 


of heat. 

On this occaſion it muſt be obſerved chat no el. 
ſential oil can be obtained from a plant after the 
Spiritus Rector hath been drawn off; which gives 
ground to think that the e of theſe 15 is 
owing to that ſpirit. . 


The heat of boiling water is allo fafficient to ſe 


parate from vegetable matters the fat 'oils which 
they contain. That, however, is to be done by the 
way of decoction only, and not by diſtillation: be- 
cauſe though theſe oils will ſwim on water, yet they 


will not riſe in vapours without a ene degree of 


heat. 
When the eſſential oil is come over, if the plant 
be expoſed to a naked fire, without the addition of 


water, and the heat be increafed a little, a phlegm 


will riſe that gradually grows acid; after which, if 
the heat be increaſed as occaſion requires, there 
will come over a thicker and heavier oil; from ſome 


a volatile alkali; and laſt of all, a very thick, 


black, empyreumatic oil. 
When nothing more riſes. with the ſtrongeſt de- 
ree of heat, there remains of the plant a mere coal 
only, called the Caput Mortuum, or Terra Damnata. 


This coal when burnt falls into aſhes, which being 
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It is obſervable that in the diſtillation of plants 
which yield an acid and a volatile alkali, theſe two 


ſalts are often found quite diſtinct and ſeparate in 


the ſame receiver; which ſeems very extraordinary, 
conſidering that they are naturally diſpoſed to unite, 


and have a great affinity with one another. The 


reaſon of this phenomenon is that they are both 
combined with much oil, which embarraſſes them 
ſo that they cannot unite to form a neutral ſalt, as 
they would not fail to do were it not for that im- 

diment. | Frank 


All vegetables, except ſuch as yield a great deal 


of volatile alkali, being burnt in an open fire, and 
ſo as to flame, leave in their aſhes a large quantity 
of an acrid, cauſtic, fixed alkali, But if care be 
taken to ſmother them, ſo as to preventtheir flaming 
while they burn, by covering them with ſomethin 

that may continually beat down again what exhales, 


the ſalt obtained from their aſhes will be much 


leſs acrid and cauſtic ; the cauſe whereof is, that 

ſome part of the acid and oil of the plant being 
detained in the burning, and ſtopped from being 
diſſipated by the fire, combines with its alkah. 
Theſe falts cryſtallize, and being much milder than 


the common fixed alkalis, may be uſed in medi- 


cine, and taken internally. They are called Ta- 
chenius's Salts, becauſe invented by that Chymiſt. 

Marine plants yield a fixed alkali analogous to 
that of ſea-ſalt. As for all other plants or vegetable 
ſubſtances, the fixed alkalis obtained from them, 


if rightly prepared and thoroughly calcined, are all 


perfectly alike, and of the very ſame nature. 
The laſt obſervation I have to make on the pro- 


duction of fixed alkalis is, that if the plant you in- 
tend to work upon be ſteeped or boiled in water 


before you burn it, a much ſmaller quantity of ſalt 
will be obtained from it; nay, it will yield none at 
all, if repeated boilings have robbed it entirely of 

TE | e | thoſe 
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thoſe. ſaline Lane which muſt _—y concur 


with its earth to form a fixed Alkali. 


8. II. The AxaLvsis of Anat. Sunsrancks. 


Suc euLENT animal ſubſtances, ſuch as new:killed 
fleſh, yield by expreſſion a juice or liquid, which 
is no other than- the phlegm, replete with all the 
principles of the animal-body, except the earth, of 
which it oontains but little. The hard or dry parts, 


ſuch as the horns, bones, Sc. yield a ſimilar juice, 


by boiling them in water. Theſe juices become 
thick, like a glue or jelly, when their watery parts 
are evaporated ; and in this ſtate they are true ex- 
tracts of animal matters. Theſe juices afford no 


cCryſtals of eſſential falt, like thoſe obtained from 


vegetables, and ſhew no dien either of an _ or 
an alkali... 5 
Great part of the oil which is in the fleſh 4 ani- 
mals may be eaſily ſeparated without the help of 
fire; for it hes in a manner by itſelf : it is com- 


monly in a concrete form, and is called Fat. This 


oil ſomewhat reſembles the fat oils of vegetables; 
for like them it is mild, unctuous, indiſſoluble in 
ſpirit of wine, and 1s ſubtilized and attenuated by 
the action of fire. But there is not in animals, as 
in vegetables, any light eſſential oil, which riſes 
with the heat of boiling water; fo that properly 
ſpeaking, animals contain but one fort of oil. 

Few animal ſubſtances yield a perceptible acid. 
Ants and bees are almoſt the only ones from which 
any can be obtained: and indeed the quantity 


they yield is very ſmall, as the acid itſelf is ex- 


tremely weak. 

The reaſon thereof is, that as animals do not 
draw their nouriſhment immediately from the earth, 
but feed wholly either on vegetables or on the fleſh 
of other animals, the mineral acids, which have 


already undergone a great change by che union con- 
tracted 
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tracted between them and the oily matters of the 
vegetable kingdom, enter into a cloſer union and 
combination with theſe oily parts. while they are 
paſſing through the organs and ſtrainers of animals; 
whereby their properties are deſtroyed, or at leaſt 
ſo impaired that they are no longer ſenſible. 
Animal matters yield in diſtillation, firſt, a 
phlegm, and then, on increaſing the fire, a pretty 
clear oil, which gradually becomes thicker, blacker, 
more fetid, and empyreumatic. It is accompanied 
with a great deal of volatile alkali; and if the fire 
be raiſed and kept up till nothing more comes over, 
there will remain in the diſtilling veſſel a coal like 
that of vegetables; except that when it is reduced 
to aſhes, no fixed alkali, or at leaſt very little, can 
be obtained from them, as from the aſhes of ve- 
getables. This ariſes from hence that, as we ſaid 
before, the ſaline principle in animals being more 
intimately united with the oil than it is in plants, 
and being conſequently more attenuated and ſubti- 
lized, 1s too volatile to enter into the combination 
of a fixed alkali; on the contrary it is more diſ- 
oſed to join in forming a volatile alkali, which on 
| 5 occaſion does not riſe till after the oil, and 
therefore muſt certainly be the production of the 
fire. It muſt be obſerved, that all we have hitherto 
ſaid concerning the analyſis of bodies muſt be un- 
derſtood of ſuch matters only as have not under- 
gone any ſort of Fermentation. | 
The chyle and the milk of animals which feed 
on plants ſtill retain ſome likeneſs to vegetables; 
becauſe the principles of which theſe liquors are 
compoſed have not gone through all the changes 
which they muſt ſuffer before they enter into the 
animal combination. 4 
Urine and ſweat are excrementitious aqueous li- 
quors, loaded chiefly with the ſaline particles which 
are of no ſervice towards the nouriſhment of the 
55 | CF animal; 
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animal, i es through its ſtrainers 8 re- 
ceiving any alteration; ſuch as the neutral ſalts 
which have a fixed alkali for their baſis, and 


particularly the ſea-ſalt, which happens to be in 


the food of animals, whether it exiſt: therein natu- 


rally, as it does in ſome plants, or en the anis- 


mals eat itto pleaſe their palate. 

The faliva, the pancreatic juice; ard eſpecially! 
the bile, are ſaponaceonz liquors, that is, they con- 
fiſt of ſaline and oily particles combined together * 
ſo that being themſelves diſſolved in an aqueous li- 


quor, they are capable of diffolying:likewiſe the 


oily parts, and of rendering: them miſcible: wt 
water.) 

' Laſtly, the blood. Pein the ele al all 
theſe liquors partakes of the nature of each, more 
or leſs in proportion o e e thereof wren 
it contains. 155 2 


ö. III. The AvaLvsrs 9 Nun AL Supsr 7 


MixERALs differ greatly from vegetables, and 
from animals; they are not near ſo complex as 
thoſe organized bodies, and their principles are 
much more ſimple ; whence it follows that theſe 
principles are much more cloſely connected, and 
that they cannot be ſeparated without the help of 
fire; which not having on their parts the lame ac- 
tion and the ſame power as on. organized bodies, 
hath not the ſame. ill effect on them; I mean the 
effect of changing their principles, ar: even de- 
ſtroying them entirely. 

Ido not here ſpeak of pure, Baa, or _refrac- 
tory earths ; of mere metals and ſemi-metals; of 
pure acids ; or even of their ſimpleſt combinations, 
ſuch as ſulphur, vitriol, alum, e of all 
theſe we have ſaid enough. F 

We are now to treat of bodies that are more com- 
plex,and therefore more ſuſceptible of n 

| cle 
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Theſe bodies are compound maſſes, or combina- 
tions of thoſe above-mentioned; that is, metallic 
ſubſtances as they are found in the bowels of the 
earth, united with ſeveral ſorts of ſand, ſtones, 


earths, ſemi-merals, ſulphur, &c. When the me- 


tallic matter is combined with other matters, in 
ſuch a proportion to the reſt that it may be ſepa- 
rated from them with advantage and profit, theſe 
compounds are called Ores : when the caſe is other- 


wiſe, they are called Pyrites, and Marcaſites ; eſpe- 


cially if ſulphur or arſenic be r e cherein, 
_— ofren happens. 

In order to analyſe an ore, and get out of it the 
metal it contains, the firſt ſtep is to free it from a 
great deal of earth and ſtones, which commonly 
adhere to it very ſlightly and ſuperficially. This is 


effected hy pounding the ore, and then waſhing it 


in water; to the bottom of which the metalline 
parts preſently ſink, as being the heavieſt, while 
the ſmall particles of earth and ſtone remain tuſ- 
pended ſome time longer. 

Thus the metallic part is left Sandi with ſuch 
mar only as are moſt intimately complicated with 


Theſe ſubſtances are moſt commonly ſulphur 
ind arſenic. Now as they are much more volatile 


than other mineral matters, they may be diffipated 
in vapours, or the ſulphur may be conſumed, by 


expoling the ore which contains them to a proper 


degree of heat.” If the ſulphur and arſenic be de- 
ſired by themſelves, the fumes thereof may be 


catched and collected in proper veſſels and places. 


This operation is called Roaſting an Ore. 


The metal thus depurated is now fit to be expoſed 


to a greater force of fire, capable of melting it. 
On this occaſion the ſemi-metals and the im- 


perfect metals require the addition of ſome matter 


abounding in phlogiſton, particularly charcoal- 


duſt; becauſe theſe merallic ſubſtances loſe their 
Vor. I. 2 4 1 —_ ; 
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caution would never acquire ither, the ſple; 
the e e meta}. By this means OY wert 
-nbſtanee, ie more accurately, ſeparated Ache 
Lauch NP 1517 1 5 de 
5 remains, ombined, e be Mit is brought 10 
13 eee Or, as 5 5 EG efgre, a metallic glaſs 
tr cal 90 90 . Wall contract an union with uch mat- 
4 ters; of 81h call N e 7 gf faphlogition ap gin 
e e uiterly incapable thereof: 
We took. not cauſe of this ſeparation 
ko Nigga we. gd that a metal poſſeſ led. of its 
We na and. meralline form will not remain inti- 
ely united With any calcined or vitrified matter, 
r eyen with 1 its. own, calx en 
The metal therefore on this occaſion gathers into 
*a maſs, and lies at the, bottom of the veſſel, as 
ing moſt ponderous; "while the hetero enecus mat 


ters float upon it in the form of a glaſs, or a ſemi- 


vitrification. Theſe floating matters take the name 
of Scoriæ, and the metalline ſubſtance at bottom is 
called the Regulus. 

It frequently happens that the metalline regulus 
"his 1 1 Wa: 18 itſelf a compound of ſeveral me- 
tels mixe together, which. are afterwards, to be {e- 

parated. We cannot at preſent 4 enter into a detail of 


dhe operations. neceſſary for that purpoſe: they will 


appear in our T rcatiſe of. Prafical Chym but 
Bo Princi ples « on MV they, are e he 
deduced tr rom "wha at we have faid ab concerning 
8 5 Riener of the esel . of acids. 
e, 2 FRE r to obſerve, before we quit this ſub⸗ 
that t 


Ves are not abſolutely A for example, it. is 
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dle and'expente/on account of their exceſſive hard- 
neſs, if you ſhould Atter Fer ep them Wha: 
a previous törrefactio n 
It 8 allo Frequent} ary to ſeparatethe vie 
from part ny et its“ phe ſometimes. to leave the 
ten and ſometitnes to add more to it, before 
you ſmelt ir. This depends on the quality of the 
ſtone, which always helps to protnote fuſion when 
it is in its bf ite fufible and vitrifiable, It is 
then called the Nlubr of the ore: But of this we muſt 
ſay as we did of the 3 article; it is ſufſicient 
for our preſent purpoſe to lay down the fundamental 
principles on Which the 2 of every proceſs is 
built; ee deſeription of the operations. themſelves 
being reſerved fo our ſecond Part; | 
e ſhall now give a ſuccin& account of the hin» 
cipal' ores and mineral bodies, contenting ourſelves 
with juſt ae out 1281 e of which Nr 
2 confiſt. - 
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PI Kalbe Pyrites 3 is a mineral lance of ful. 
phil, iron, an unmerallic earth, and frequently a 
little copper: the ſulphur, which is the only one 
of theſe principles that is volatile, m be ſeparated 
from the reſt by ſublimation: it toally makes a 
fourth, and ſometimes a third, of the whole weight 
of theſe" Pyrites. The other principles are ſepa- - 

rated from one another by fuſion and reduction 
with the Phlogiſton, which, by metallizing tho fer- 
ruginous and cupreous earths, parts them from the 
unmetallic earth: for this earth vitrifies, and can- 
not afterwards continue united with metallic mat- 
ters Poffeſſed of their meralline Tom, as hath been 
laid before. 8 
TI | 1 7 
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There is yet another way of decompoſing the 
yellow Pyrites, which is to let it lye till it effloreſces, 
or begins to ſhoot into flowers; which is nothing 
but a ſort of ſlow! accenſion of the ſulphur it con- 
tains. The ſulphur being by this means decom- 


0 its aeid unites with the ferruginous and cu- 


of the Pyrites, and therewith forms 
| green and blue vitriols; which may be extracted 
ö Le water the Pyrites which has efflo- 
eſce en burnt, and then evaporating the 
kxiviur to a pellicle; for by this e the Vtriol 
wilt ſhoot into cryſtals... e 73 e 
Sometimes the Pyrites contains allo an earth per 
dhe Kane athse wirke that,;of. alum: a Pyrites of 
rhis 9 er 1 m alum as. W 1 
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Tax white Pyrites contains pert arſenic,a fer- 
ruginous earth, and an unmetallic earth. The arſe- 


nic being a volatile principle may be ſeparated by 


ſublimation or diſtillation from the reſt, which are 


fixed: and theſe again may be disjoined from each 
ather by fuſion and reduction, as was faid 1 in. n rela- 
Fs to the 12 Pyrit te * 
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iſe holds arſenic, 32 its colour approaches 
more or leſs to Orange, yellow, or white, accord- 
ing to the quantity of arſenic in it. It may be de- 
compoſed by 9 Ame means. as oF yellow | and 
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g being conſtantly) found in its metalline 
forms” and never 3 — and arſe- 
nic, its matrices are not, properly ſpeaking, ores; be- 
cauſe the metal Cantine in them is not minerali⸗ 
The gold 3 is only ledged between particles. of ſtone, 
earth, or fand, from which'it is eaſily ſeparated by 
lotion, and by amalgamation with quiekſilver. 

The gold thus found is ſeldom pure, but is fre- 

uently alloyed with more or leſs ſilver, Em wu 
it is to be ſeparated by quartation 

It is alſo very common to find gold in moſt ores 
of other metals or ſemi-merals;'and even in the Py- 
rites; but the quantity contained therein is gene- 
rally ſo ſmall, that it would not pay the coſt of ex- 
tracting i WE Howewte if any ſhould incline to at- 
tempt it, merely out of curioſity, it would be ne- £ 
ceſſary to begin with treating theſe: ores in the 
manner proper for ſeparating their metalline part; 
then to cupel the metalline regulus ſo tam 
ark oy to refine 1 it by Ns . 


52 75 of Silver . Ores. 


Ir is no rare thing to find ſilver, as well as . | 
in its metalline form, only lodged in ſundry earths 
and ſtony matters, from which it may be ſeparated 
in the ſame manner as gold. But the greateſt quan- 
tities of this metal are uſually dug out of the bowels 
of the earth in a truly mineral fate; that i is, com- 
bined with different ſubſtances, and particularly 
with ſulphur and arſenic. © 

Several ſilver ores are diſtinguiſhed by peculiar 
characteriſticks, and are accordingly denoted by 
particular That which is called the Vi- 

3 treoug 
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treous Silwer Oo is ſcarce any thing elſe but a com · 
bination of ſilver and ſulphur. Another is known 
by the name of the form Silver Ore, becauſe when 
in thin plates it is ſemi-ranſparent: in this ore the 
ſilver is mineralized by ſulphur and atnfle arſenie. 
The Red Silver Ore is of the colour which its name 
imports, ſometimes more, ſometimes less vivid; 
and is chief compoſed of filver, arſenic, and er 
ae it alſo contains a little iron: 
Theſe three ores are very rich in er: the ert 
contains nearly three fourths of its weight, and the | 
others about two-thirds of theirs. 
Thhere is a fourth, called the White Silver Ore, 
bib though 1 it be heavier, is not fo rich in filver, 
becauſe it contains much copper. Many other 
minerals contain ſilver, yet are nor, properly ſpeak- 
ing, ſilver ores; becauſe a much greater quantity 
of ocher metals than of filver is found in them. 
MWhen a ſilver ore is to be decompoſed, in order 
| to have the filver pure, or when ſilver is to be ex- 
tracted out of any ore that contains it, the firſt ching 
to be done is to roaſt the ore, in ordet! to clear it of 
| | the volatile minerals: and as ſilver cannot be had 
5 pure without the operation of the cupel, which re- 
| quires more or leſs lead to be joined with it, it is 
| uſual to mix with the torrified Hlver ore à quantity 
of lead, proportioned to that of the heterogeneous 
matters combined with the ſilver, and to melt the 
whole together. Part of the added lead vitrifies 
during the fuſion, and at the fame time converts 
ſome of the heterogeneous matters alſo into glaſs, 
1 with which it forms a ſcoria that riſes to the ſurface 
| of the matter. The other part of the lead, with 
which the ſilver is mixed, falls to the bottom in the 
form of a regulus, which muſt be cupelled in n order 


to have red er mw” 
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„Cobeza Is; 8 ſeldomer found i in a meralline 
forms than gold. or ſilver: it is commonly in a mi- 
neral ſtate! ; it is mineral: by ſulphur and. arſe; 
nic: almoſt all. its res contain alſo more or.leſs 
iron; ſometimes a little ſilyer, or even gold, to- 
gether with unmetallic earths and ſtones, as all 
ores do. 1 vIil at MINDY 18 200 ) 923113; aid + 
Moſt cen ores are of a beautiful green or. blue, 
or elſe in ſhades blended of theſe two colours. The 
minerals called mountain green, and meuntain bye, are 
true copper ores; not in the form of hard ſtones, 
like other ores, but crumbly and friable Ike earth. 
iN evertheleſs there are ſeveral copper ores of dif- 
ferent colours, as aſh- coloured, whitiſh, and ſhaded 
with yellow or orange; which colours ariſe from 
the different proportions of arſenic, Sulphur and. 
iron, which theſe ores contan. A 03 
In order to decompoſe a copper ore, and x9. 2 
tract the copper it contains, it is firſt of all to he 
freed from as many of its earthy, ſtony, ſulphureous 
and arfenical parts, as is poſſible, by roaſting and 
waſhing z then what remains is to be mixed with a 
flux compounded. of a fixed alkali and ſome inflam- 
mable matter; a little ſea-falr is to be put over all, 
and the whole melted by a ſtrong fire. „The ſalts 
facilitate the fuſion and ſcorification of. the unme- 
alc harre, nf therewith 1 3 Ag. 9 which, 75 
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phlogiſton. For, as this metal is not poſſeſſed of 
its meiath ne form while it is in a mineral ſtate, as 
it is deſtitute of the true quantity of phlegiſton, 
and, though it were not, would loſe it by the action 
of the fire, it would come to paſs that if its ore 


were melted withont the addition of any inflam- 


mable matter, the cupredus earth or cab would be 
ſcorified and confounded: with the unmetallic mat- 
ters; and as all metallic matters, except gold and 
fiiver, arę ſubject to this inconvenience ds well as 
copper, the addition of an inflaunnable ſubſtance, 
in fluxing all ores that contain them, is a general 


rule thac ought conltantiy to be obſerved. 


_ Irow'is ſeldom found pure and malleable in the 
earth; yet it is mueh ſeldomer found in the mineral 


Rate, properly ſo called, than any. of the other me- 
_ tals : for moſt iron ores are ſcarce any thing more 


than a ferruginous earth mixed in different pro- 


— 


| "portions with unmetallic earths and ſtones. Some 


bf them, however, contain alſo. volatile minerals, 
ſuch as ſulphur and arſenic; and therefore it is ne- 
ceſſary to roalt the iron ores, like all others, before 
you attempt to extract the metal out of them. That 
being done, they are to be ſmelted with a flux con- 
ſifting of fuſible and inflammable matters, as the 


* 


. x - 


Iron is the commoneſt of all metals: nay, it is 


ſo univerſally diffuſed through the earth, that it is 


difficult to find any ſtone, earth, or fand, that does 


not contain ſome of it; and therefore none of theſe 


are uſually conſidered and treated as iron ores, except 


ſuch as contain a great deal of that metal, and melt 
eaſil. The hematites, emery, yellow pyrites, ca- 
lamine, all contain a pretty conſiderable quantity of 
iron; but no body attempts. to extract it from 
them, becaule they are very hard to melt. 


Ferruginous 


1 TY 


— 


-* Ferruginous earth being naturally of an orange 
colour, a ſtone or earth may be judged to contain 
iron, if either naturally, or after . it N e 
to have one ſhade'of yellow or red. 

The ſingular property which iron has of being 
attracted by the magnet, and of being the 
body, excluſive of all others, that is ſo, hkewiſe af- 
fords us an eaſy method of diſcovering the preſence 
of this metal among other tatters, where it often 
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/ 


_ exiſts in ſuch a ſmalf quantity that it could not other- 


wiſe be found out. For this purpoſe the body in 
which iron. is ſuſpected to lurk, muſt be pulveriſed 
and torrefied with ſome! infltimmable matter; and 
then the powder thus roaſted. being touched with 
a magnet, or an animated bar, it it contains any 


3 particles of. iron OP ms ay n to LAs 
3 mute d or on | 


of Tir Ores, 


4 is never + and; inthe earth pyre and malle- 
j le. but always in a mineral ſtate, and always mi- 
neralized by arſenic. Tin ores are not ſulphureous; 

whence it comes that though tin be the lighteſt of 
all metals, its ores are nevertheleſs heavier. than 
thoſe of other metals, as arſenic greatly exceeds 


*« ſulphur in gravity. Some tin ores contain alſo a 


little iron. The ores of tin are to be waſhed, 
roaſted, and {melted with a wedeln 1 accord- 
geo ck oC EIT 


: Þ% Lead 95 5 


"That like't tin, is never found but i in a Wabern 
i It is moſt commonly mineralized by ſul- 
Pphur; yet [there are apes lead ores' which alſo con- 
Tom arſenic.” 

Lead Ge as well 10 1 wats be Walde and 
ani with a reducing 1 flux : however, as it is dif- 


ficult 
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ffcult to free them from all their ee torre · 
faction — the 1 flux 8 
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F ER 8 is ſometimes found in certain 

earths, or grey, friable ſtones; but moſt commonly. 

ina mineral ſtate. It it always mineralized by ſul- 
phur, and by ſulphur alone : fo that cinabar is the 

only ore of quick-ſilver,thar we know. of; and a 

very, rich one it is, ſeeing it contains. is or: mee 
png. as. yeh 1 as PPT. 714 Fol 


mp < t 


anni 110 mercury with e duch a Toby. 
5 ealily found: any metal but Gold may be em- 
ployed with ſucceſs in this decompoſition; but as 
iron hath a greater affinity with ſulphur, than any 
of the reſt, and is moreover the only one that can- 
not unite with mercury, it muſt on account. of 
theſe two ualities be preferred to all the reſt. 
Fixed alkalis are alſo well qualified to abſorb 
the ſulphur of cinabar. Cinabar muſt be decom- 
poſed in cloſe veſſels, and by the way of diſtilla- 
800 5 otherwiſe the wee as ſoon: as it 2 
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from the ſulphur, will be di fipated in in vapours and 
1 


8505 113 2. 


entirely Mr lc Lot g 


Ix this operation it'hs Fedde 4s add Auer ner 


or phlogiſton; becauſe the cinabar is Nr 
1 75 melting, and the mercury, ene 


neral ſtate, e eöntains, like gold and fi 
the phlogiſton reguißte to ſecure its ec 


properties. 3 
Of the Ore of Reps 5 Mid 


VERS 


Reevivs of Antimoty is always found in a = 


neral ſtare: it is mineralized by ſulphur, but fome- 


times, though rarely, it 1 alſo combined with a 


#347 111 


little arſenic. 


When the ore of 1 hs of antimony i is to be de- 5 


compoſed, the firſt thing to be done is to expoſe it 


to a degree of heat too weak to melt its earthy and | 


ſtony parts, but 8 enough to fuſe its re zuline, 
together with its ſpl hureous parts, which by this 


means are ſeparated from the earth, and CA into 2 


one maſs, known by the name of Antimony. 3 


It is plain that this firſt operation, which is founded 


4 the great fuſibility of antimony, produces, with 


ard to the ore of regulus of antimony, the ſame 
| ect that waſhing hath on other ores : ſo that after 
this firſt fuſion nothing more is requiſite to the ob- | 
taining of a pure regulus of antimony, but to 5 . 
t it 


rate it from its ſulphur by roaſting, and to me 


with ſome matter in phlogiſton, . in, the Z 
ic matters are treated. 1 

The term Calcination is generally uſed to expreſs 8 

this tofrefaction of antimony, by means whereof the. 


ſame manner as other metal 


metallic earth of the regulus of antimony Vb 
rated from its e W"- OUS 
As regulus of ani 


poſed by the ſame means as cinabar; but the regu- 
7+ 4 


in 1 5 
ver, all 


imony hath, ke "mercury, | = 
much leſs affinity with nillphur than the other me- 
tals have, it follows that antimony may be decom- 
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lus ſo obtained j is "adultera r tec with a portion of the 
„ made uſe We which. Le res gl 
Wit 

There is ll 59 def proceſs Ae for ob. 
taining the regulus of antimony : it conſiſts, as 
was mentioned 3 in its place, in detenating the mi- 
neral with a mixture of nitre and tartar, applied in 
ſuch a r Nee that, after the detonation has 
conſumed the ſul phur; there may remain ſo much 
inflammable matter as will bei ſufficient to furniſn 


the metalliae earth of the antimony! with the phlo- 


giſton neceſſary to Eo e its metallic pro cif 
Bin by this method le ſs regulus is pr e 
Wt calinifg; or e ngs and reducing As! oa, 


0. the Ores f Biſmuth,” © 


Tat ore of Biſmuth conſiſts of the 8 
mineralized by arſenic, and of an unmetallic earth. 
It is very eaſy to decompoſe this ore, and to extract 
the biſmuth it contains: for this purpoſe it need 
only be expoſed to a moderate heat, whereby the 

arſenic will be diſſipated in vapours, and the biſ: 
muth melted, which will then ſeparate from the 
unmetallic earth. This earth, at leaſt, in ſeveral 
ores of biſmuth, poſſeſſes the property of tinging 
all vitrifiable matters, with which it is melted, . a 
beautiful blue colour. ;t 

To decompoſe the ore of bine n flux or in- 
| RHümmable matter is uſed; becauſe this ſemi-metal 
is poſſeſſed, even in its mineral ſtate, of all the 
Phlegiſton requiſite to maintain its metalline pro- 
perties; and its great fuſibility makes it unneceſſary 
ba _ one dE: earth contained i in 1 US. 


Of the. Ores. of Zinc, ; : 


14 I 47 7 


nne 16 not generally obtained from a p 1 
die of its own ; but ſublimes during the fuſion of 
2 ee or rather 2 contig. maſs of my 
| : 9708 ROY $11105 The that 


1 


Turn of Cn raf. 2 
55 contains this ſemi- metal together PETS iron, 


copper, lead, fulphur, arſenic, and, like all other 


ores, an unmetalſie earth. drone TA, * 

Nevertheleſs, there is a ſubſtance which may be 
conſidered as the proper ore of zinc, becauſe it 
contains a pretty large quantity of that ſe mi · metal, 
a little iron, and an unmetallie earth. It is called 
Calamine, or. Lapis. Calaminaris: but hitherto the 
art of procuring zinc directh from this mineral 
hath no "hers been” Practiſed. Calamine i is com- 


monly employtck on! to covert copper into braſs, 
or a met 4 1 by Na rt it therewith. In- 


WET method . ob. 


Mr. 1 Toe was The? 'Grft Fc 8 f mixing HOW 
dered charcoal with calamine. in cloſe veſſels, ob- 
tained a perfect zinc from it, by the means of- diſ- 
bro or tublimation, a ſhall be ſhewn' in our 


Practical OR: 
1 * Alle Mi . gn fe 


. ag well as ſulphur, is naturally com- 
bined with almoſt all ores, or minerals containing 
metallic ſubſtances. As it is very volatile, While 
the matters wWirtk which it is united are fixed; at 
wh in com arifon | therewith, ut 1s Cali eee 

by ſublimation.” 

The minerals that contain Hof arſenic are the 


of * 
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white pyrites, Orpiment, and cobalt. We have al- 


ready conſidered the white pyrites: as to Orpiment, 
it conſiſts of ſulphur and arſenic. Both theſe ſub- 
ſtances being very volatile, it is difficult to ſeparate 


them by fublimatior : yet, with proper manage- 


ment, and a due regulation of the fire, this ſepara- 
tion may be effected; becauſe ſulphur fublimes a lit- 


tle more eaſily than arſenic. But! It. 18. more conve- 


nient 
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perties obſervable in them. , 
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1 as more exper ditious to make uſe of 
ſome additament thathat reater Ihity with one 


of choſe Aüptkanges Mga WH the oth Fixed 1 
Kalis and mercu ry, both of hich Rare triore a 


nity —_— falphin>than with arſenit, THY de very 
properly ompyoyed on this occaſion... SH 5 
N K 1 cormpo led e T 1 = 


unmetallic earth, 0g frequently EP Fon as 
none of theſe ate vety volatile, lexcept the arſenic, 
this may be ealily ſeparated from the reſt by ſubli. 
mation. The unmetellic earth which, remains has, 
like that of the ore of .biſmuth,, the. property of 
giving a blue colour to an -itrifiable matte 
melted with it; Seil it 1 rel that cobalt 
and the ore of biſmuth. Re a great reſem lines 
Or are often blended with each 55 Ne rerthelel 
Mr. Brant, an er Swe iy „Chymiſt, inſiſts 
that they are very different: pretends that the 
metallic ſubſtance contained i he true cobalt i 
a ſemi-meral of a peculiar nature, Which hath! been 
_ erroneouſly confounded with biſmuth: and indeed 
he proves by. a great number of curious experi- 
ments, related in the Memoirs of che Academy of 
Upfal, that theſe two metallic ſubſtances have pro- 
perties that are eſſentially different: to that which 
is obtained from cobalt, he gives che name of Re- 
San Cobalt. 

Beſides de already recited, chere i is found 
in the bowels of the earth acer ſpecies of com- 
pound body, of which we have already taken notice; 
but which is ſuppoſed, with ſome degree of proba- 
. bility, to belong as much to the vegetable as to the 
mineral Kingdom: : I mean the Bitumens; which the 
| beſt. obſervations oblige us to conſider as vegetable 
_ oils, that by lying long in the earth have contracted 
an union with the mineral acids, and by that means 
acquired the thickneſs, conſiſtence, and other Pro- 


By 


: La. 
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Fon 


1 diſtillation they yield an oil, and an acid not 


e a mineral acid. Mr. Bourdelin has even de- 
ee by a very artful and ingenious proceſs, 
that amber contains a manifeſt acid of ſea- ſalt. See 
15 When of che Royal nn os Sciences. 
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1 LY pig ns 6 in 3 this- work 
that the. cauſes of almoſt all the phenomena, 


utual affinities of different ſubſtances, eſpecially 
: 1 gl . We have already explained, (C hap. 
II.) What 15 meant by affinities, and have laid down 


the principal laws to which the relations of dif- 
ferent, bodies are ſuhject. The late Mr. Geoffroy, 
one 1 55 beſt Chymiſts we have had, being con- 
vinced of the advantges which all who eultivate 
855 woul receive from having conſtantly be- 
fore their yes a ſtate of the beſt aſcertained relations 
between the, chief agents in Chymiſtry, was the firſt 


who undertook to reduce them into order, and 


ni RE one point of view, by means of a 
"my . W rs 5 of opinion, with that great man, that 
this . Wil be of conſiderable uſe to ſuchl as are 
beginning to. Andy bir in helping them to 
form a juſt, rs of the relations which different 


ſubſtances h; Ve with one another; and that theprac- 


el Chymiſt will chereby be enabled to account for 


What paſſes. In ſeyeral of his operations, otherwiſe 
5 difficult to be underſtood, as well as to judge what 
may be exp ected to reſult from mixtures of different 
3 Ss. Theſe reaſons have induced us to 
inſert 


$a then ir, exhibits, are dedueible from the g 
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inſert it at the end of this Elementary Treatiſe, and 

to give a ſhort explanation of it here; eſpecially 
as it will ſerve, at the ſame time, for a recapitula- 

tion of the whole work, in which the en axioms 
of this Table are diſperſed. 6. Fl 
You have it here juſt as it was men op by Mr. 
Geoffroy, without any addition or alteration. Ft 
own, however, that it might be improved both 
ways : for ſince the 1 of that great Chymiſt 
many experiments have been made; ſome of which 
have diſcovered new affinities, and others have 
raiſed exceptions to ſome of thoſe laid down by 
him. But ſeveral reaſons diſſuade me from publiſh- 
ing a new Table of Affinities, containing all the 

_emendations and innovations that might be made 

inhe-old-one-: iis 5k do, £55 

+ The firſt is, that many of the affinities lately dif. 
covered are not yet ſufficiently verified, but, on the 
contrary, ſubject to be conteſted: in ſhort, they 
are perhaps liable to more conſiderable eee 
and exceptions than the other. 

The ſecond is, that as Mr. Geofftoy's Table con- 
10 all the fundamental affinities, it is more ſuit- 
able to an Elementary Treatiſe than a much fuller 
one would be; ſeeing this would neceſſarily fup- 

fe che knowledge of many things not treated of 

5 y us, and of which it was not proper to ſay any 

Aung! in ſuch a book as this. 

Tlowever, as it is eſſential to our purpoſe that we 

3 lead none into error, we ſhall take care in — 7 7 ] 

ing the , affinities delivered by Mr. Geoffroy, to 
mention the principal objections and exceptions to 

which they are liable: we ſhall moreover add a 

very few new ones, confining ourſelves to ſuch 

only as are elementary and well aſcertained. _ 

I The upper line of Mr. Geoffroy's Table, compre- 
hends ſeveral ſubſtances uſed in Chymiſtry. Under 
20 each of thoſe * are — in . co- 
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lumns ſtvetal matters compared with them, in the 
order of their relation to that firſt ſubſtance; ſo as 
that which is the neareſt to it is that which hath the 


greateſt affinity with it; or that which none of the 


ſubſtances ſtanding below it can ſeparate therefrom 


but which, on the contrary, ſeparates them all when 
they are combined with it; and expels them in or- 
der to join itſelf therewith. The ſame is to be un- 
derſtood of that which occupies the ſecond place of 
affinity; that is; it has the fame. property with re- 
gard to all below it, yielding only to that hieb! is 
"on ir: and ſo.of all the reſt; - 
At the top of the firſt column W the Char: 
ter which denotes an Acid in general. Immediately 
under this ſtands the mark of a Fixed Alkali, bein 
placed there as the ſubſtance which has the greats 
affinity with an Acid, After the Fixed Alkali ap- 
pears the Volatile Alkali, whoſe affinity with Acids 


yields only to the Fixed Alkali. Next come the Ab- 


ſorbent Earths; and laſt of all Metallic Subſtances: 
Hence it follows that when a Fixed Alkali is united 
with an Acid it cannot be . ſeparated therefrom by 
any other ſubſtance z that a Volatile, Alkali united 
with an Acid cannot be ſeparated from it by an 
thing but a Fixed Alkali; that an Abſorbent Earth 
combined with an Acid may be ſeparated from it 
either by a Fixed or by a Volatile Alkali; and 
laſtly, that any M etallic Subſtance combined wath 
an Acid may be ſeparated. from it by a Fixed AE 
Kali, a Volatile. Alkali, or an Abſorbent Earth. 
There are many important remarks to be 18 
on this firſt column. Firſt, it is making the rule 
too general to ay that any Acid whatever has a 
greater affinity with a Fixed Alkali, tham with any 
other ſubſtance. And indeed Mr. Geoffroy himſelf 
hath made an exception with reſpect to the Vitriolic 
Acid: for in thè fourth column, at the head of 
which ſtands that ds we find the ſign of the 
abe bt © M "Or 
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Phlogiſton placed above that of the Fixed Alkal, 
as having a greater affinity than the Fixed | Alkali 
with the Vitriolic Acid. This is founded on the 
famous experiment, wherein Vitriolated Tartar and 
_ Ghauber's' Salt are decompounded by means of the 
Phlogiſton, which ſeparates the Fixed Alkalis of 
theſe Neutral Salts, and uniting with the Vitriolic 
Acid contained in them forms therewith a Sul. 
Hhur. „ e VVV 
Ko Secondly, Nitre deflagrates, and is decompoſed, 
by the contact of any inflammable matter whatever 
that is actually ignited; and the operation Which 
Produces Phoſphorus is no other than a decompoſi- 
ttiion of fea-falt, whoſe Acid quits its Alkaline baſis 
to join with the Phlogiſton: now theſe facts furniſh 
very ſtrong reaſons for believing that both theſe 
Acids, as well as the Vitriolic, have a ſtronger affi- 
nity with the Phlogiſton than with a Fixed Alkali. 
Laſtly, as ſeveral experiments ſhew the Vegetable 
--Acids to' be only the Mineral Acids diſguiſed and 
mortified, there are ſufficient grounds for fuſpecting 
that Acids in general have a greater affinity with the 


Phlogiſton than with Fixed Alkalis: ſo that inſteac 


of making an exception with regard to the Vitriolic 
Acid, it would perhaps be better to lay down this 
greater affinity as common to all Acids whatever, 
Aland to place the Phlogiſton in the firſt column, im- 
, *mediately under the character which denotes an 
Acid in general. This theory, however, ſtands in 


need of confirmation from other experiments 3 


— — 


Mr. Margraaf, an able German Chymiſt, has madle ſeveral 
experiments, which induce him to think that the Acid of Phoſ- 


- * gg, is of a particular kind, and different from that of ſea. ſalt. 


May it not be the Marine Acid, but altered by the union it has 
contracted with the phlogiſton? Or may it not be, with reſpect 


to Phoſphorus; what the volatile ſulphuredus ſpirit is; with reſpect 


do Sulphar? see the Memoirs of the Royal Academy of 
Sciences of Berlin. VV 
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Thirdly, in this ſame column the character of a 
Volatile Alkali is ſet above that of an Abſorbent 
Earth, as having a greater affinity with Acids; 
and yet theſe Abſorbent Earths decompole the Am- 
moniacal ſalts, drive away the Volatile / Alkali from 
the Acids, and aſſume its place. This is one of 
the firſt objections made againſt Mr. Geoffroy's 
Table. His anſwer thereto is printed in the Me- 
-moirs of the Academy of Sciences for 1718, where 
his Table alſo is to be found. We have already 
declared our opinion about this matter in 3 | 
of a Volatile Alkali | 
' Fourthly, in 1744, Mr. Geo brother to 
he author of the Table, who hath done no Jeſs 
honour to Chymiſtry than that eminent phyſician, | 
45 in a Memoir containing an exception to the 
 -affinity *in the firſt column; namely, that 
which 5 Abſorbent Earths above Metallic _ 
| Subſtances. He therein ſhews that Alum may be 
converted into Copperas by boiling it in iron veſ- 
ſels; that on this occaſion the iron precipitates the 
Earth of the Alum, ſeparates it from-its Acid, and 
aſſumes its place; ſo that of courſe it muſt have a 
greater affinity, than the Abſorbent Earth of Alum, 
with the Vitriolic Acid. ; 
At the head of the ſecond column ſtands the cha- 
racter of the Marine Acid, which ſignifies that the 
affinities of this Acid are the ſubject of the column. 
Immediately below it is placed the mark of Tin. 
As this is a metalline 8 ance, and as the firſt co- 
lumn places rhetallineſubſtances in the loweſt degree 
of affinity with all Acids, it is plain we muſt fup- 
__ poſe Fixed Alkalis, Volatile Alkalis, and Abſorbent 
\Earths, to be placed here in order after the Marine 
Acid, and before Tin. Tin, then, is of all Metal- 
line ſubſtances that which has the greateſt affinity 
with the Marine Acid; and then follow Regulus 


"of 2 * 1 Mercury. Gold 
comes 
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comes laſt of all; and there are no leſs than two 


Vacant places above it. By this means it is in ſome 


ſort excluded from the rank of ſubſtances that have 
an affinity with the Marine Acid. The reaſon there- 


of} is that this Acid alone is not capable of diſſolv. 
ing Gold and combining chegwirh, 


quiring for that purpoſe the aid of the Nitrous 
Acid, or at leaſt of the Phlogiſton. 
The third column exhibits the affinities of the 


Ni itrous Acid, the character whereof ſtands at its 


head. Immediately below it is the ſign of iron, as 
the metal which has the greateſt affinity with this 


Acid; and then follow other metals, each accord- 


ing to the degree of its relation; to wit, Copper, 


| Lead, Mercury, and Silver. In this column, as 
in the preceding one, we muſt ſuppoſe the ſubſtances, 


which in the firſt column ſtand above Metallic 
Subſtances, to be W in their proper order 
before Iron. 

The fourth aan 1s intended to repreſent the 


Affinities of the Vitriolic Acid. Here Mr. _— 
has placed the Phlogiſton as the ſubſtance whi 
has the greateſt affinity with this Acid, for the 


reaſon given in our explanation of the firſt column. 
Below it he has ranked Fixed Alkalis, Volatile 


Alkalis, and Abſorbent Earths; to ſhew that this is 


an exception to the firſt column. As to Metalline 
ſubſtances, he has ſet down but three, bei 
thoſe with which the Vitriolic Acid has the m 

. perceptible affinity: theſe metals, placed in the 
order of Their affinities, are Tron, Copper, and 
Silver. 

The fifth column ſhows this affinities of Abſorbent 


Earths. As theſe Earths have no ſenſible affinity 


but with Acids, this column contains only the cha- 
racters of the Acids ranked according to the 3 5 


of their ſtrength, or affinity with the Earths; 


vit, the Vitriolic, the n * the 2 
25 b ol | 
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Acids. Underneath this laſt might be placed the . 
Acid of Vinegar, or the Vegetable Acid. 

The ſixth column expreſſes the Affinities of F ired 
Alkalis with Acids, which are the ſame with thoſe 
of Abſorbent Earths. Moreover, we find Sulphur 
placed here below all the Acids; becauſe 3 of 

Sulphur, which is a combination of Sulphur with a 
Fixed Alkali, is actually decompounded by any 
Acid: for any Acid precipitates the Sulphur am 

unites with the Alkali. | 

Immediately over the Sulphur, or in the ſame 
ſquare with it, might be ſet a mark denoting the 
Volatile Sulphureous Spirit; becauſe, like Sulphur, 

it has leſs affinity than any other Acid with Fixed 

Alkalis. Oils might alſo be ranked with Sulphur, 
becauſe they unite with Fixed Alkalis, and there- 
with form Soaps, which are gecompounded oy any 
Acid whatever. 
The ſeventh column points out the affnitics of 
Volatile Alkalis, which are likewiſe the ſame as 
thoſe of Abſorbent Earths ; and the Vegetable Acid 
might be placed here alſo under the Marine Acid. 
The eighth column ſpecifies the affinities of Me- 
tallic ſubſtances with Acids. The affinities of the 
Acids, which with reſpect to Fixed Alkalis, Vola- 
tile Alkalis, and Abſorbent Earths, ſucceeded each 
other uniformly, do not appear in the ſame order 
here. The Marine Acid, inſtead of being placed 
. below the Vitriolic and Nitrous Acids, ſtands, on i 
the contrary, at their head; becauſe, in fact, this 'Y 
Acid ſeparates Meralline ſubſtances from all the | i 
other Acids with which they happen to, be united, 

and, forcing theſe Acids to quit poſſeſſion, intrudes 

into their place. Nevertheleſs, this is not a general 

rule; for ſeveral Metalline ſubſtances muſt be ex- 

cepted, particularly Iron and Copper. 

The ninth column declares the affinities of Sul- 
P90 Fixed IN irony Copper, Lead, Wye, Re- 
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gulus of Atta, Mercury, and Sela Fe be- 
low it in the order of their affinities, With regard 
to Gold it muſt be obſerved; that it will not unite 


With pure Sulphur: it ſuffers itſelf to be diſſolved 


only by the Liver of Sulphur, which is Known to 


be a compoſition of Sulphur an Fixed Alkali. 
At the head of the tenth column appears Mer. 


cury, and beneath it ſevetal Metalline ſübſtances, in 
the order of their affinities with it. Thoſe Metal- 


line ſubſtances are Gold, Silver, Lead, Copper, Zinc, 
and Regulus of Antimony. 


It is proper to remark on this celan that Re- 
gulus of Antimony; which ſtands the loweſt, 
unites but very imperfectly with Mercury ; and that 


after a ſeeming union of theſe two Metallic ſub- 


ſtances hath been obtained, by a tedious triture 
with the addition of water, they do not continue 
long united, but fpontaneouſly ſeparate from each 


other in a ſhort time. Iron and Tin are here ex- 
cluded; the former with great reaſon, becauſe hi- 
therto it hath not been clearly proved, by any 


known experiment, that ever Mercury was. united 
with Iron : but the ſame objection cannot be made 
to Tin, which amalgamates very well with Mer- 
cury, and might therefore be placed in this column 
nearly between Lead and Copper. I uſe the word 


_ mearly, becauſe the different degrees of affinity be- 
- tween Meralline ſubſtances and Mercury are not fo 


exactly determined, as the other relations before 
conſidered; ſeeing they generally unite with it, 


without excluding one another. We can therefore 


ſcarce judge of the degree of affinity that belongs 
to each, but by the greater or leſs readinefs of you 


: to amalgamate therewitn. 


The eleventh column ſhews chat 1524 has. a 
greater affinity with Silver than with Copper. 
The twelfth, that Copper has a greater affinity 


„„ 


... ß wi... 


- 


The thirteenth, chat Silver has a greater afiniry 
with Lead than with Copper, 182 
The. fourteenth contains the affiauics of lan. 


of eee e immediately under- 


ſhow It, as: being the 
the greateſt; affinity; with it. Silver, Copper, and 
Lead ate placed together in the next ſquare below, - 
becauſe the degrees of affinity which thoſe Metals 
have with Iron are not exactly determined. 


The ſame is to be ſaid of the fifteenth column: : ; = 


Regulus of Antimony ſtands at its head; Iron is; 
immediately below it; and below the Iron the lame 


three. Metals occupy one ſquare as before. + 


Laſtly, the ſixteenth column indicates that Water 


has a greater affinity with Spirit of Wine than with 


Salts. By this general expreſſion mult not be under- 
ſtood any Saline fubſtance whatever; but only the 
Neutral Salts, which pirit of Wine frees from the 
water that kept them in ſolution, Fixed Alkalis, 
on the contrary, as well as the Mineral Acids, have 

a greater affinity than' Spirit of Wine with Water: 
ſo that theſe Saline ſubſtances, being well dephleg- 
mated, and mixed with Spirit of Wine, imbibe the 
water it contains any reftify-ifes - 1 

To. theſe might be added another Mort e 
having Spirit of Wine at its head: immeqiately be- 
low it ſhould be the character of Water, and below. 
that the mark of Oil. This column would ſhew, 
that Spirit of Wine has a greater affinity with Wa- 
ter — with Oils; becauſe any Oily matter what · 


ever, that is diſſolved in Spirit of Wine, may be ac- 
tually ſeparated. from it by the affuſion of Water. 


This rule admits of no exception but in one caſe; 
which is when the oily ſubſtance partakes of the na- 


ture of ſoap, by having contracted an union with, - 
ſome ſaline matter. Bur as this muſt be imputed 


wholly to that adventitious ſaline matter being ſuper- 


added to the oi iy ſubſtance, it is no juft foundation. 


M4 : for 
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We have now ene every thin nder il that 
we had to ſay concerning Mr. Geofffoy's Table of 
Affinities. It is, as we obſerved before, of ex 
| ceeding great ſervice, as it collects into one view the 
principal truths laid down in this Treatiſe. In- 
deed the moſt advantageous way of uſing it is, not 
to delay conſulting it till you have na the book 
through, but to turn to it while you are reading, as 
oft as any affinity between bodies is treated of ; 
which it will imprint more ſtrongly on your mind, 

Dy E apes it in a manner n * 1 — 45 
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Hr IS TS kannot er ie n en 
of their art without the help of a conſiderable 
amber of veſſels, inſtruments, and furnaces, 
adapted to contain the bodies on which they intend 
to 8 and to apply to them the ſeveral degrees 
of heat required by different proceſſes. It is there- 
fore proper, before we advance to the operations 
themſelves, to confider ed and minutely 
what relates to the in ments with which they 
are to be performed. 

Veſſels intended rc wiel Opbratioiie ſhould, 
to be perfect, be able to bear, without breaking, 
the ſudden application of great heat and great cold; 
be impenetrable to every thing, and unalterable by 
wy ſolvent ; * and capable of enduring 


the 


 TazonRy of CHYMris'TR y. 169 
he moſt violent fire without melting”: but hi- 
therto no veſſels have been found wich all theses 
qualities united. 

They are made of und Waters; ; 92 8 or 
metal, of glaſs, and of earth. Metalline veſſels, 
eſpecially Hole made of Iron or Copper, are apt to 
be 1 by almoſt every ſaline, oily, or even 
aqueous ſubſtance. For this reaſon, in order to 
render the uſe of them a little more extenſive, they 
are tinned on the inſide. But, notwithſtanding 

this precaution, they are on many occaſions not ti 
be truſted ; and ſhould never be employed i in any 
nice operations which require great accuraey:; 
they are, nn vu Eee of eee the force 
o e 

"Earthen veſſels are of Geandh Gris JOY hes 
are made of a refractory earth, are capable of being 
ſuddenly expoſed to à ſtrong fire without break 
ing, and even of ſuſtaining a great degree of heat 
for a conſiderable time : but they generally ſuffer 
the vapours of the matters which they contain, as 
well as vitrified metals, to paſs through them, e : 
cially the glaſs of lead, which eaſily penetrates them 
and runs through their Pores as through a ſieve. 
There are others made of an earth that, when well 
baked, looks as if it were half vitrified:: Theſe be- 
ing much leſs porous, are capable of retaining the 
vapours of 'the matters which they contain, and 
even glaſs of lead in fuſion; which is one of the 
| rere trials a veſſel can be put to: but then ep 
are more brittle than the other ſorr. 

' Good glaſs veſſels ſhould conſtantly be employed 
in preference to all others, whenever they can poſ- 
ſibly be uſed: and that not only becauſe they are 
no way injured by the moſt active ſolvents; nor ſuffer 
any part of what they contain to paſs through, 
but alſo becauſe their tranſparency allows the Chy- 
255 to obſerve what e within them: which is | 

always 
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© . curious and uſeful. But it is n 
Vvioeſſels of chis ſort ſnhould not be able to endure a 
fierce fire without melting. We ſhall take care, 
when we come to deſcribe the ſeveral ſorts of chy- 
mical inſtruments, and the manner of uſing them, 
to note what veſſels are to be are to den 
on different occaſions. 

Diſtillation, as hath been ede N is an ope· 
ration by which we ſeparate from a body, by the 
help of a gradual: heat, the ſeveral principles of 

which it-conſiſts, 
There are three methods of diſtilling. . The fit 
is performed by applying the heat over the body 
whoſe principles are to be extracted. In this — | 
as the liquors, when heated and converted into va- 
pours, conſtantly endeavour to fly from the center 
of heat, they are forced to re · unite in the lower 
part of the veſlel, that contains the matter in diſtil- 

lation, and ſo paſſing through the pores or holes of 
that veſſel, they fall into another cold veſſel applied 
underneach to receive them. This way of diſtilling 
is on this account called Diſtilling per Deſcenſum. 
It requires no other apparatus than two veſſels 
figured like ſegments of hollow ſpheres, whereof 
that which is pierced with little holes, and intended 
to contain the matter to be diſtilled, ſhould. be 
much leſs than the other, which is to contain the 

fire, and to fill its aperture : exactly the whole to- 
gether being ſupported vertically upon a third veſ- 
tel, which is to ſerve the purpoſe of a recipient, 
admitting into its mouth the convex bottom of the 
veſſel containing the matter to be diſtilled, which 


mull accurately fill it. This method of qiſtifing! is 


' but little uſed. - 7 

The ſecond: nicthed of diftilling i is Rar "OT 5 
applying the heat underneath the matter to be de- 
compoſed. On this occaſion the liquors being 
: WO ay! and converted i nee A. 
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ant are condehfed in a veſſel contrived! for that 
purpoſe, which: we ſhall n deſcribe. Fhis 
way of diſtilling is calle . Ber Alea, 

and: is much: uſed. 

The veſſel in which this diſtillation pep Ares 
| is performed-ye call an 

There ars ſeveral forts tllereof differing found 
another both in the matter of whicks 8 
ner in WHnich, they are made. 
Thoſe employed to draw the W Waters 
and eſſential oils of plants are generally matle of 
copper, and confiſt of ſeveral pieces. Fhe firſt, 
which is deſigned to contain the plant, is formed 
nearly like à hollow. cone, the vertex: whereof is | 
drawn out in the ſhape of a hollow cylinder or tube: 


this part is named the Cururbit, and-its: tube the 


Neck of the Alembic. To the upper end of this 
tube another veſſel is ſoldered: this is called the 
Heu, and commonly has likewiſe the form of a 
cone, joined to the neck of the alembic by its: baſe, 
round which, on the inſide, is hollowed a ſmall 
groove, communicating with an orifice that opens at 
its moſt depending part. To this orifice is ſoldered 

a ſmall pipe in a direction ſloping downwards, which 
is called the'No/e, Spout, or Bent of the alembic. 


— 


As ſoon as the matters contained in the alembic | 


grow hot, vapours begin to ariſe from them, and 
aſcending through the Heck of the alembic into the 


head, are by the ſides thereof ſtopped and condenſed: 


from thence they trickle down in little ſtreams to 

groove, which-conveys them to the ſpout ; and 
| by nay 00 np paſs out of the alembic into a glaſs 
veſſel with a long neck, the end of the ſpout being 


. introduced 1 into that neck, and luted thereto. 


Io facilitate the refrigeration and condenfationof 
the yapours circulating in the head, all alembics of 
metal are' nioreover provided with another piece, 
which is a kind of NET ou of che fame "ned 
| [8 
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| fitted and ſoldered round the head. This piece 
| ſerves to keep cold water in, which inceſſantly cools- 
the head, and therefore it is called the Refrigera- 
 Fory. The water in the refrigeratory itſelf grows 
hot after ſome time, and muſt therefore be changed 
occaſionally; the heated water being firſt drawn 
off by means of a cock fixed near the bottom 
of the refrigeratory. All copper alembics ſnould 
be tinned on the inſide for the reaſons already 

wen. 

When faline ſpi rits a are to be diſtilled, alembics of 
metal muſt not be uſed; becauſe the ſaline vapours 


would corrode ha: In this caſe recourſe muſt be 


had to alembics of glaſs. Theſe conſiſt of two 
| pieces only; ; namely, a Cucurbit, whoſe ſuperiour | 
orifice is admitted. into and exactiy luted with its ; 
Head, which is the ſecond piece. 
In general, as alembics require chat the vapours 
of the matter to be diſtilled ſhould riſe to a conſi- 
derable heighth, they ought to be uſed only when 
the moſt volatile principles are to be drawn from 
bodies: And the lighter and more volatile the ſub- 
ſtances to be ſeparated by diſtillation are, the taller 
muſt the alembic be; becauſe the moſt ponderous 
parts, being unable to riſe above a certain heighth, 
fall back again into the cucurbit as ſoon as they ar- 
rive there, leaving the lighter to mount alone, 
hoſe volatility CO them to aſcend into the 
17 
When a matter is to be diſtilled, that requires 5 
ng tall alembic, and yet does not admit of a 


metalline veſſel, the end will be beſt anſwered 


by a glaſs veſſel of a round or oval ſhape, hav- 
ing a very long neck, with a ſmall head fitted to 
its extremity. Such a veſſel ſerves many pur- 
Poſes : It is ſometimes employed as a receiver, and 
at other times as a digeſting veſſel; on which 
haſt ee it goes * the name of a en 
| en 
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When one of theſe provided with a head is applied c 
to the pyrpoſe of diſtilling, it forms a 2 of 
There are ſome alembics of glaſs, blown in ſuch 
a manner by the workmen, that the body and head 
form but one continued piece. As theſe ale mbics 
do not ſtand in need of having their ſeveral pieces 
luted together, they are very uſeful on ſome occa- 
ſions, when ſuch exceeding ſubtile vapours riſe as 
are capable of tranſpiring through lutes: The A 
head muſt have an aperture at the top, provided * Þ| 
with a ſhort tube, through which by means of a 
funnel with a long pipe, the matter to be diſtilled 
may be introduced into the cucurbit. This is to 
be exactly cloſed with a glaſs ſtopple, the ſurface 
whereof muſt be made to fit the inſide of the tube 
in every point, by rubbing thoſe two pieces well to- 
gether dd ͥ 88 
Another ſort of alembic hath alſo been invented, 
which may be uſed with advantage when Cohobation 
is required; that is, when the liquor obtained by 
diſtillation is to be returned upon the matter in the 
cucurbit; and eſpecially when it is intended that 
this cohobation ſhall be repeated a great number of 
times. The veſſel we are ſpeaking of is conſtructed 
exactly in the ſame manner as that laſt deſcribed; 
except that its beak, inſtead of being in a ſtraight 
line, as in the other alembics, forms a circular arch, 
and re- enters the cavity of the cucurbit, in order 
to convey back again the liquor collected in the 
head. This inſtrument hath commonly two beaks 
oppoſite to each other, both turned in this manner, 
and is called a Pelican: It ſaves the artiſt the trou- 
ble of frequently unluting and reluting his veſſels, 
as well as the loſs of a great many vapours. " 
There are certain ſubſtances which in diſtillation 
ifford matters in a concrete form, or riſe wholly in 
the form of a very light powder, called Flowers. 
„„ i 5 When 


0 
| 
ö 
10 
g [ 
i 
! 
! 


— —— — . . OT IRE — - . 
ccc > PEI 3 6 —— — . 
| p a . i: ö 
8 5 : 7 ] 

/ 4 o 

* 


4 


94 IMU ue Wie: 


When an ie de to he diſtilled, Fer Gt 


_ * $ourbit which contains them is covered with 2 head 
15 without a noſe, which is named a Blind- bend. 


When thei flowers riſcin great quantities and very 
thigh, 2 number of heads is employed to collect 
them ; or rather a number of a kind of pots, con- 
ting of a body only without any bottom, which 
fitting one into the ocher form a canal, chat may be 
engthened or ſhortened at pleaſure, according as 


Ahe flowers to be ſublimed are more or leſs volatile, 


The laſt of the heads, which terminates the canal, 
45 quite cloſe at one end, and makes a. true blind- 


| thead. | Theſe wells are called Muitls : thr 4 arc 


Aſually of earthen or ſtone ware. 
Af 2 veſſtls above mentioned are fit only: for 
diſtilling ſuch light volatile matters as ean be eaſily 


raiſed and brought over; ſuch as phlegm, eſſential 
dils, fragrant waters, acid olly{ ſpirits, volatile al- 
Kalis, Sc. But when. the point is to procure by 


diſtillation. -princt es that are much leſs volatile, 

and incapable riſing high, fuch as the thick 
reer als, the Wire the nitrous, and the marine 
acids, '&c. we are under a neceſſity of having 


rrecourſe to * ue and another manner of 
ſtalling. 


It is eaſy to imagine qhat ſuch a veſſel maſt be 
much lower than the alembic. It is indeed no more 
than a hollow globe, whoſe upper part degenerates 


into a neck or tube, that is bent into a horizontal 


poſition; for which reafon this inſtrument is called 


A Retort: it is always of one ſingle piece. 


The matter to be diſtilled is introduced into the 
of the retort by means of a ladle with a long 
tubular ſhank. Then it is ſet in a furnace built pur- 


— 


5 poſely for this uſe, and ſo that the neck of the retort 
coming out of the furnace may, like the noſe of the 
alembic, ſtand in a ſloping poſition, to facilitate 


the * ä * by its means are 


conveyed 


5 Turonv of Curuts TR. Thy 
conveyed to a receiver, into which ãt is introduced, 


and with which it is luted. This Way of diſtilling, 8 


in which the vapours ſeem rather to be driven out 
of the veſſel hotizontally and laterally, than raiſed = 
2 and ſublimed, is for that reaſon called Diſtilla- 
tion per Latus. 
Retorts are, of all the nene of diſtitlation, 
i thoſe: that muſt ſuſtain the greateſt heat, and refit 
the ſtrongeſt ſolvents ; and therefore they muſt not 
be made of metal. Some however, which are made 
of iron may do well enough on certain occaſions: 
the reſt are either of glaſs or earth. Thoſe of glaſs, 
for the reaſons above given, ure preferable to the 
other ſort, in all caſes where they are not to be ex- 
poſed to ſuch a force of fire as may melt them. 
The beſt glaſs, that which ſtands both heat and ſol- 
vents beſt, is that in which there are feweſt alkaline 
alts. Of this ſort is the green German glaſs: the 
beautiful white cryſtal glaſs is far from being 
_ equally ſerviceable. 

Retorts, as well as alembics, may be ” different 
forms. For example, ſome matters are apt to ſwell, 
and riſe over the neck of the retort in ſubſtance, 
without ſuffering any decompoſition; when ſuch 
matters are to be diſtilled in a retort, it is proper 
that the body of the veſſel, inſtead of being globu- 
lar, be drawn out into che) ford of a pear, ſo as 
nearly to reſemble that of a cucurbit. In a retort 
of this kind, the diſtance between the bottom and 
the neck being much greater than in thoſe whoſe 
bodies are ſpherical, the matters contained have 
much more room for expanſion; ſo that the incon- 
venience here mentioned is thereby _ prevented. 
Retorts of this form are called Engliſh fetorts. As 
they hold the middle place between alembies and 
common retorts, they may be uſed to diſtill ſueh 
matters as have a mean * of volatility be- 
tween the. * and the, lealt. "$5 22 ” : 
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II.t is moreover proper to have, in a laboratory; 
f ſundry retorts with necks of different diameters; 
Wide necks will be found the fitteſt for conveying 
thick matters, and ſuch as readily; become fixed; 
for inſtance, ſome. very thick fetid oils, butter of 
| antimony, Sc. for as theſe matters acquire a con- 
ſiſtence as ſoon as they are out of the reach of a cer- 

tain degree of heat, they would ſoon choak a nat- 
row neck, and by ſtopping the vapours, which riſe 

at the ſame tifne from the retort, might occaſion 


* 


the burſting of the veſſels. ? > i Wk Sd Pd org Fi 
Some retorts, are alſo made with an opening on 
their upper ſide, like that of tubulated glaſs alem- 
- bics, which is to be cloſed in the ſame: manner with 
a glaſs ſtopple. Theſe retorts are alſo called Tuby- 
lated retorts, and ought always to be uſed whenever 
it is neceſſary to introduce freſh matter into the re- 
tort during the operation z ſeeing it may be done 
by means of this invention, without unluting and 
reluting the veſſels; which ought always to be 
avoided as much as poſſible. „ ; 
One of the things that moſt perplexes the Chy- 


miſts, is the prodigious elaſticity of many different 't 
vapours, which are frequently diſchatged with im- 1 
petuoſity during the diſtillation, and are even capa- B 
ble of burſting the veſſels with exploſion; and with n 
danger to the artiſt. On ſuch occaſions it is abſo- : 
-lutely neceſſary to give theſe vapours vent; as we h 
ſhall direct in its proper place: but as that can ne- ni 
ver be done without loſing a great many of them; w 
as ſome of them in particular are ſo elaſtic that h 
. ſcarce any at all would remain in the veſſel; for Ia 


_ inſtance, thoſe of the ſpirit of nitre, and eſpecially ve 
- thoſe of the ſmoking ſpirit of ſalt; the ptactice is lea 
to make uſe of very large receivers, of about eighteen in 
or twenty inches diameter, that the vapours may 
have ſufficient room to circulate in, and by apply- 


r AAA K 0 Se ry as 


| ing to the wide ſurface preſented them by the exten- | 
2 ; ; AER 255 
] * 


— 
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five inſide of fuch a large veſſel, may be condenſed - 
into drops. Theſe huge receivers ate commonly in 


the form of hollow globes, and are called Ballons. 
To give theſe vapours ſtill ,more room, ballons 
have been contrived with two open gullets in each, 


diametrically oppoſes to one another; waereof one 
of the retort, and the other is re- 


admits the nec 
ceived by one of the gullets of a ſecond ballon of 
the ſame form, which 1 1s joined in like manner to 
a third, and ſo on. By this artifice the ſpace may 
be enlarged at pleaſure. Theſe ballons with two 
necks are called Adopters. 


Operations on bodies that are abſolutely fixed, 


as metals, ſtones, ſand, Sc. require only ſuch 


veſſels as are capable of” containing thoſe bodies, 
and reſiſting the force of fire. Theſe veſſels are 


little hollow pots, of different dimenſions, which 
are called Crucibles. Crucibles aan hardly be made 
of any thing but earth; they ought to have a cover 
of the ſame material fitted to ſhut them cloſe. The 
beſt earth we know is that whereof thoſe pots are 
made-in which butter is brought from Bretagne : 

theſe pots themſelves are exceeding g good crucibles; 

and they are almoſt the only ones that are capable of 
holding glaſs of lead in fülle, without being py 

netrated by it. 

For the roaſting of ores, that is, r ici: 

by the help of fire, from their fulphureous and arſe- 


nical parts, little cups made of the ſame material 


with crucibles are uſed; but they are made flat, 

ſhallow, and wider above than below, that theſe vo- 
latile matters may the more freely exhale, Theſe 
veſſels are called Teſts, or Scorifiers: they are 


ſcarce ever uſed but in the Docimaſtic art, that 1 is, 


in nen ſmall Aſſays of ores. 
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perly, and determining its different degrees, is 
o very great antenne to the ſucceſs of Chymi- 
cal operations. 

As it is exceeding difficult t to govern and mode- 
rate the action of fire, when the veſſels in which any 
operation is performed are immediately expoſed to 
it, Chymiſts have contrived to convey heat to their 
veſſels, in nice operations, through different me- 


diums, which they place W e between thoſe 


veſſels and the fire. 
Thoſe intermediate ſubſtances in which they 


plunge their veſſels are called Baths. They are 


either fluid or ſolid: the fluid baths are water or its 
vapours. When the diſtilling veſſel is ſet in water, 
the bath is called Balneum Mariæ, or the Water- 


- Bath; and the greateſt degree of heat of which it 


18 ſoſceptible i is that of boiling water. When the 
veſſel is expoſed only to the vapours which exhale 
from water, this forms the Ycpour-Bath , the heat 
of which is nearly the ſame with that of the Bal- 
neum Marie. Theſe baths are uſeful for diſtilling 
eſſential oils, ardent ſpirits, ſweet-ſeented waters; 
in a word, all ſuch ſubſtances as cannot bear a 
greater heat, without prejudice either to N 
odour, or to ſome of their other! . 


* - 


Baths 


1 e uſed in 
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Baths may. alſo be made. of any other fluids, 
ſuch as oils, mercury, Sc. which are capable of 
receiving and 5 much more heat: 
but they are very ſeldom uſed When a more con- 
ſiderable degree of heat is required, a bath is pre- 
pared of any y ſolid matter reduced to a fine powder, 
ſuch as ſand, aſhes, filings of iron, Fc. Thie heat 
of theſe baths may be puſhed fo far as to make the 
bottom of the veſſel become faintly red! By plung- 
ing a thermometer into the bath, by the ſide of the 
veſſel, it is eaſy to obſerve the preciſe; degree of 
heat applied to the ſubſtance on Which you äre 
working. It is neceſſary that the thermometers 
employed on this occaſion be conſtructed on good 
principles, and fo contrived as to be eaſily com pared 
with thoſe of the moſt celebrated natural philoſo- 
phers. Thoſe of the illuſtrious Reaumur are moſt 
uſed and beſt known, ſo that it would not be amiſs 
to give them the preference. When a greater heat 
is required than any of thoſe baths can give, rhe 
veſſels muſt be ſer immediately on hve coals, or in 
a flaming fire: this is called working with a naked 
fire; and in this caſe it is much more difficult than 
in the other to determine the degrees of heat. 
There are ſeveral ways of applying a naked fire. 
When the heat or flame is reflected upon the upper 
part of a veſſel which is expoſed to the fire, this is 
called a Reverberated heat. A Melting heat is that 
which is ſtrong enough to fuſe moſt bodies. A 
Forging heat is that of a fire which is forcibly excited 
by the conſtant blaſt of a pair of bellows, or more. 
There is alſo another ſort of fire which ſerves 
very commodiouſly for many operations, becauſe.it 
does not require to be fed or frequently mended: 
this is afforded by a lamp with one or more 
wicks, and may be called a Lamp-heat. It is 
ſcarce ever employed but to heat baths, in opera- 


tions which require a gentle and long continued 
3 2 wWarmth: 
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nb! if it hath r fault, ir is that of grow: 8 
gradually hotte. 

All the different ways of broking, Gre: Ledig 
Furnaces of different conſtructions: wWe ſhall there- 
fore deſcribe ſuch as are of Prinsitel and moſt ne- 
ceſſary uſe. be 

 _ Furnaces ak = 5 into different parts or 
ſtories, each. pf) wine. has its particular uſe and 
name. 

The Been cn 1 the A Fe for re- 
ceiving the aſhes, and giving paſſage. to the air, is 
called the Aſh-hole. The aſh-hole is terminated 
above by a Grate, the uſe of which is to ſupport the 
coals and wood, which are to be burnt, thereon; 

- this part is called the F ire- place. The fire- place is 
in like manner terminated above by ſeveral iron 
bars, which lie quite a- croſs it from right to left, in 
lines parallel to each other: the ule of f theſe bars is 
to ſuſtain the veſſels in which the operations are to 
be performed. The ſpace above theſe bars to the 
top of the furnace is the upper ſtory, and may be 
called the Laboratory of the furnace. Laſtly, ſome 
furnaces are quite covered above by means of a 
kind of vaulted roof called the dome. 

Furnaces have morcover ſeveral apertures: one of 
theſe is at the aſh-hole, which gives paſſage to the 
air, and through which the aſnes that fall through 
the grate are raked out; this aperture is called the 
aſh- hole door: another is at the fire place, through 
which the ſire is ſupplied with fuel, as occaſion 
requires; this is called the mouth or door of the 

fire place, or the ſtoke-hole : there is a third in the 

upper ſtory, through which the neck of the veſſel 
paſſes; and a fourth in the dome for carrying off 
the fuliginoſities of combuſtible matters, Which 1s 

Called the-chimney, ||; 4 

To conclude; there are frontal: ther openings 


n the ſeveral parts of the furnace, the uſe whereof 
| 18 
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Trnxzory of CaymisTRY, 187 
is to admit the air into thoſe places, and alſo, as 
they can be eaſily ſhut, to incite or ſlacken the 
activity of the fire, and ſo to regulate it; which has 
ured them the title of regiſters. All the other 
openings of the furnace ſhould be made to ſhut 
very cloſe, the better to aſſiſt in governing the fire; 
by Fo map N they RET, 40 the voihee of 
iſters . 

"IF order to a forming a juſt and eden ie of 
the conſtruction of furnaces, and of the diſpoſition 
of the ſeveral apertures in them, with a view to in- 
creaſe or diminiſni the activity of the fire, it will 
be proper to lay down, as our ground- work, cer- 
tain principles of natural philoſophy, the truth of 
which is demonſtrated by experience. 

And firſt, every body knows that W 
matters will not burn or conſume unleſs they have a 
free communication with the air; inſomuch that 
if they be deprived thereof, even when burning 
moſt rapidly, they will be extinguiſhed at once: that 
conſequently combuſtion is greatly promoted by the 
frequent acceſſion of freſh air, and that a ſtream of 
air, directed ſo as to paſs with impetuoſity through 
burning e excites the fire to the greateſt poffi- 
ble activity. 1775 

Sebagdlg it it is certain Mu the air which touches, 
or comes near ignited bodies is heated, rarefied, and 
rendered lighter than the air abour it, chat! 18, further 
diſtant from the center of heat; and conſequently | 
that this air, ſo heated and become lighter, is neceſſa- 
rily determined thereby to aſcend and mount aloft, 
in order to make room for that which is leſs heated 

and not fo light, which by its weight and elaſ- 
ticity tends to occupy the place quitted by the other, 
Another conſequence hereof is, chat if fire be kind- : 

led in a place encloſed every where bur above and 
below, a current of air will be formed in chat place, 
eee in a een from the be to the tap; 
N 2 {3 
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ſo that 14 any light bodies be applied to hes opening 
below, they will be carried. up towards the fire; 3G 
but, on the contrary, if they be held x the ope 1 
ing above, they will be impelled by a force w h 
will drive them up and rh them away from the = 
fire. | 
Phitdly and laſtly, it is a truth demonſtrated; in 
hydraulics that the velocity of a given quantity of 
any fluid, determined to flow in any direction hat- 

. - ever, is ſo much the reater the narrower the chan- 
nel is to Which that ©, ud is confined; and conſe- 
quently that the velocity of a fluid will be increaſed 
by making it run from a wider agen a narrower 
. 4 
8 Theſe piibeh en being eſtabliſhed, it is eaſy. to 
apply them to the conſtruction of farnaces. Firſt, 

11 a fire be kindled-in the fire-place of - Aa fu urnace, 

Wlulich is Open on all ſides, it burns nearly as if it 
Were in the open air. It has with the ſurrounding 
air a free communication; ſo that freſh air is conti- 
nually admitted to facilitate the entire combuſtion 
of the inflammable matters employed as fuel. But 
there being nothing to determine that air to paſs 
with rapidity through the fire in this caſe, it does 
not at all augment the activity thereof, but ſuffers 
it to waſte away quietly. 

Secondly, if the aſh-hole or dome . a 1 W 
in which a fire is burning, be ſhut quite cloſe, then 
there is no longer any free communication between | 
the air and the fire: if the aſh-hole be ſhut, the air 
is debared from having free acceſs to the fire; if 

the dome be ſtopt, the egreſs of the air rarefied by 
the fire is prevented; and conſequently the fire 

muſt in either caſe burn very füntſ and flowly, 
gradually die away, and at laſt go uite out. 

Thirdly, if all the openings of t | furnace. be 

(| _ wholly cloſed, it is evident es che fire will be very, 
Be. dune extinguiſhed. £06 Rr IA 
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THEORY of CHYMISTRY. 183 
Fourthly, if only the lateral openings of che 8 
place be ſhut, leaving the aſh-hole and upper part 
of the furnace Open "It 1 plain, that the air : 

entering by the al hol "4 will neceſſaril be deter- 
mined 70 go but at top, and that co . 3 
current of air will be formed, which will paſs 
through the fire, and make i it burn briſkly and vi- 
oroully. | 
F Keith if both ws aft hole and the upper ſtory 
of the furnace be of ſome length, and form canals 
either cylindtic or priſmatic, then the air being 
kept in the ſame direction through a longer ſpace, x 
the courſe of its ſtream will be both ſtronger and 1 
better determined, and conſequently | the fire will | 
be more animated by it. 55 

Sixthly and laſtly, if the aſh-hole and the upper 
part of the furnace, inſtead of being cylindric orpril- 
matic canals, have the form of truncated cones or 
pyramids, ſtanding on their baſes, and fo ordered 
that the upper opening of the aſh-hole, adjoining. 
to the fire-place, may be wider than the baſe of the 
ſuperiour cone or pyramid, then the ſtream of air, 
being forced to paſs inceſſantly from a larger 
channel through a ſmaller, muſt be conſiderably ac- 
celergted, and procure to the fire the greateſt ac- 
tivity which it can receive from the make of a 
furnace. | 

The re rtelt for Fündig furnaces are, 

1. Bricks, joined together with potters clay mix- 
ed with ſand and moiſtened with water. 2. Pot- 1 
ters clay mingled with potſherds, e with 1 
water, and Baked in a violent fire. 3. Iron; of ö 
which all furnaces may be made, with this precau- 
tion, that the inſide be provided with a great many 
prominent. points, As Hnings for a coat of earth, 
with which the internal parts of the furnace muſt 
neceſſarily be covered to defend! it from the action 
of the fee.” 
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© Phe SEE furnace is one of thoſe OG, 
100 employed in Chymiſtry: it is proper for di- 
ſtillations by the retort, and och benen 
in the following manner. 
Firſt, the uſe of the aſſi hole being; as Was fad 
to give paſſage to the air and to receive the aſhes, no 
bad conſequence can attend its being made pretty 
high: it may have from twelve to twenty or 
twenty-four inches in heighth. Its aperture ſhould 

be wide enough to admit billets W Wann hen a 
great fire is to be made. 

Secondly, the aſh-hole 2 be. ons Ko" at 
its upper part by an iron grate, the bars of which 
ſhould be very ſubſtantial, that they may reſiſt. the 
action of the fire: this grate is the bottom of the 
firſt-place, and deſtined to ſupport the coals. In the 

lateral part of the fire- place, and nearly about the 
fame heighth with the grate, there ſhould be a hole 
of ſuch alize that it may eaſily admit charcoal, as well 
as little tongs and ſhovels for managing the fire, 
This aperture or mouth of the fire-place ſhould be 
perpendicularly. over the mouth of the aſh-hole. 

Thirdly, from fix to eight or ten inches high 
above the grate over the aſh-hole, little apertures muſt 
be made in the walls of the furnace, of eight or ten 
lines in diameter, an inch from one another, and 
thoſe in one ſide muſt be diametrically oppoſite to 
thoſe in the other. The uſe of theſe holes is to re- 
ceive bars of iron for the retort to reſt on; Which 
ſhould be, as I ſaid, at different heights, in order to 
accommodate retorts of different fizes. ' At the up- 
per extremity of this part of the furnace, which 
reaches from the iron bars to the top, the heighth 

wWhereof ſhould be ſomewhat Jeſs than the width of 

the furnace, muſt be cut a ſemi- circular aperture 

for the neck of the retort to come through. This 

| hole muſt by no means be over the doors of the fire- 

place and aſn- hole; for _ as it * Penne £0 _ 
. neck 
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neck of the tetort, it muſt of courſe: be oppoſite to 


the receiver; and in that caſe the N itfelf- 
would ſtand over againſt thoſe two apertures; which 
would be attended with this double inconvenience, 
that the receiver would not only grow very hot, 
but greatly embarraſs the operator, whole free ac- 
ceſs to the fire place and aſh-hole would be thereby 
obſtructed. It is proper therefore that the ſemi-circu- 
lar cut we are ſpeaking of be ſo placed that when 
the greateſt ballons are luted to the retort they may 
leave an open paſſage to the fire place and aſh-hole. 
Fourthly, in order to cover in the laboratory of 
the reverberating furnace, there muſt be a roof 
made for it in the form of a cupola, or concave 
hemiſphere, having the ſame diameter as the fur- 
nace. This dome ſhould have a ſemic ircular cut 
in its rim anſwering to that above: directed to be 
made in the upper extremity of the furnace, ſo that, 
when adjuſted to each other, the two together may 
form a circular hole for the neck of the retort to 
paſs through. At the top of this dome there muſt 
alſo be a circular hole of three or four inches diame- 
ter, carrying a ſhorr tapering funnel of the ſame 
diameter, and three inches high, which will ſerve 
for a chimney to carry off all fuliginoſities, and acce- 
lerate the current of the air. This paſſage may be 


ſhut at pleaſure with a flat cover. Moreover, as it 


is neceſſary that the dome ſhould be taken off and 

put on with eaſe, it ſnould have two ears or handles 

for that purpoſe: a portative or moveable furnace 

ſhould alſo have a pair of handles, fixed oppoſite 
to each then en Thy” ar As et _ ow 
lace: cir eg ; 

: Sixthly and laſtly, a nien 405 mult. Fo pro- 


— 


vided of about three foot long, and ſufficiently wide | 


at its lower end to admit the funnel of the aperture at 
the top of the dome. This conical tube is to be ap- 


* to the . when the bre is required to be 


extremely 
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extremely active: it tapers gradually from its baſe 
upwards, and breaks off as if truncated at top, 


where it ſhould. be about two inches wide. 
Beſides the apertures already mentioned as neceſ· 


ſary to a reverberating furnace, there muſt alſo be 


many other ſmaller holes made in its aſnh- hole, fire. 
place, laboratory, and dome, which muſt all be ſo 


cContriyed as to be eaſily opened and ſhut with ſtop- 


ples of earth: theſe holes are the regiſters of the 


furnace, and ſerve to regulate the activity of the 


fire, according to the principles before laid down. 
When the action of the fire is required to be 
exactly uniform and-very-briſk, it is neceſſary to ſtop 
carefully with moiſt earth all the little chinks in the 
juncture of thè dome with the furnace, between the 


neck of the retort and the circular hole through 


which it paſſes, and which it never fills exactly, 


_ and.laſtly, the holes nn receive the iron e 


that ſuſtain the retort. | 

It is proper to have, in a l { everal reve: 
berating furnaces of different magnitudes ; becauſe 
they muſt be proportioned to the ſize of the retorts 
employed. The retort ought to fill the furnace, ſo 


as to leave only the diſtance of an inch between i 


and the inſide of the furnace. 22205 
Let when the retort is to be expoſed to a — 4 
N fire, and eſpecially when it is required that 


the heat ſhall act with equal force on all parts of the 


furnace, and as ſtrongly on its vault as on its bot- 


tom, à greater diſtance muſt be left between the re- 
tort and the inſide of the furnace; for then the 
furnace may be filled with coals, even to the upper 


part of the dome. If moreover ſome pieces of wood 
be put into the-aſh-hole; the conical canal fitted on 
to che funnel of the dome, and all the apertures of 
the furnace exactly cloſed, except the aſh- hole and 


the chimney, the greateſt heat will IM be excited 
* this furnace can produce. 


M "The 


© i 


THEOQRY,,v, CHYMISTRY. 187, 

* he furnace now deſcribed may alſo be employed 
in mary ger cl Le operations. If the dome 
be laid aſide, an alembic may very well be placed 
err, BF 0 the;ſpace, which will be left be- 
tween the yr hen, of th he alembic and the top of the 
upper W. of the furnace, muſt be carefully filled 

up wit indfor-loam moiſtened; for without that 
| precaution 97 heat would ſoon reach the very head, 
which ought to be kept as cool as poſſible, in order 
to promote the condenſation of the vapours. On 
this occaſion therefore it will be proper to leave no 
holes open in the fire- place, but the lateral ones; 
of which alſo thoſe over againſt the Apeiyer muſt, 
be ſtopped. :... : 

A pot, or eee 40 pan, may be. 5 

placed over this furnace, and being ſo fitted to it 
2 to cloſe the upper part thereof acurately, and 
5 0 with ſand, 5 + each for a ſand-heat to diſtil 
with. 

The bars deſigned. to Jar diſtilling | velidle 
being taken out, a crucible may ſtand therein, and 
many operations be performed that do not require 
the utmoſt violence of fire. In a word, this fur- 
nace is one of the moſt commodious that can be, 
and more extenſively uſeful than any other 

The Melting furnace is deſigned for applying 
the greateſt force of heat to the moſt fixed bodies, 
ſuch as metals and earths, It is never employed in 
diſtilling: it is of no uſe. but for calcination, and 
fuſion; and conſequently. need not admit any. veſ⸗ 
ſels but cracibles.c -.,.- 

The aſh-hole of this furnace differs from that of 
the reverberating furnace only in this, that it muſt 
be higher, inorder to raiſe the fire: place toa level with 
the ati hand; becauſe in that all che operations 
of this furnace are performed. The aſh- hole there- 
fore muſt be about three foot high: and this heighth 

procures it moreover the advantage of a good 
1 SD $68 draught - 
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draught of air. For the ſame reaſon, and in con- 
ſequence of the principles we laid down, it ſhould be 
ſo built that its width leſſening inſenſibly from the 
bottom to the top, it may be narrower where it 
opens into the fire-· place than any where below. 
The aſh-hole is terminated at its upper end, like 
that of the reverberating furnace, by a grate, which 
ſerves for the bottom of the fire-place, and ought to 
be very ſubſtantial that it may reſiſt the violence of 
the fire. The inſide of this furnace is commonly an 
elliptic curve; becauſe it is demonſtrated by mathe- 
maticians that ſurfaces having that curvature reflect 
the rays of the ſun, or of fire, in ſuch a manner 
that meeting in a point, or a line, they produce there 
a violent heat. But to anſwer this purpoſe thoſe 
ſurfaces muſt be. finely poliſhed; an advantage 
hardly procurable to the internal ſurface of this fur- 
nace, which can be made of nothing byt earth : 
beſides, if it were poſſible to give ita poliſh,” the 
violent action of the fire that muſt be em bo ed 
in this furnace would preſently deſtroy it. Yet 
the elliptical figure muſt not be entirely ane 
| 1 for, if care be taken to keep the internal 
rface of the furnace as ſmooth as poſſible, it will 
certainly reflect the heat pretty ſtrongly, a and col- 
lect it about the center. 
The fire· place of this furnace ought to have bur 
four apertures. _ 
"Firſt, that of the hikes grate, which! communi | 
cates with the aſh-hole. 
_ Secondly, a door in its fore: ſide, through ht 
may be introduced coals, crucibles, and tongs for 
managing them: this aperture ſhould, be made to 
ſhut exactly with a plate of iron, having 1 its inſide 
coated with earth, and turning. on two hinges fixed 
to the furnace. . 
Thirdly, over this door a bots nn down- 


wards, — es where the erucible 2. - 
ſtan 


j 
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ſtand. The uſe of this hole is to give the operator 
ah opportunity of examining the condition of the 
matters contained in his crucible without opening 
the door of the fire-place : this hole ſhould be made 


to open and ſhut eaſily, by means of a foppye of 


earth. 


Fourthly, a circular: aperture of about three inches 


wide in the upper part or vault of the aun 


which ſhould gradually leſſen and terminite, like 


that of the dome of the reverberating furnace, in a 
ſhort conical funnel of about three inches long, and 
fitted to enter the conical pipe before deſcribed, 
which is ap lied when the activity of the fire is to 
be increaled, 
When this furnace is to be uſed, and a crucible 


to be placed in it, care muſt be raken to ſet on the. 


grate a cake of baked earth, ſomewhat broader than 
the foot of the crucible. The uſe of this ſtand is 
to ſupport the crucible, and raiſe it above the 
erate, for which purpoſe it ſhould be two inches 
thick. Were it not for this precaution the bottom 
of the crucible, which would ſtand immediately on 


the grate, could never be thoroughly heated, be- | 


cauſe it would be always expoſed to the ſtream of 
cold air which enters by the aſh-hole. Care ſhould 
alſo be taken to heat this earthen bottom red-hot 
before it be placed in the furnace; in order to free it 
from any humidity, which might otherwiſe happen 
to be driven againſt the crucible during the opera- 
tion, and occalion its breaking. 


n 


We omitted to take notice in ſpeaking of the 


aſh-hole that, beſides its door, it ſhould. have about 
the middle of its heighth a ſmall hole, = 5 65 of 
receiving the noſel of a good perpetual 


che 2. is 1 ſhut, when it is N 
= | 7 „Fe 
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ellows, 
which is to be introduced into it and worked, after 


— 


moſt violence. 


there is an opening of three or four inches in heighth 


proper to excire the activity of che fire to the ut 


e nel. ene 
The Forge is only a maſs of bricks of about three 
foot high, along whoſe upper ſurface is directed the 


| Noſe or pipe of a pair of large perpetual bellows, ſo 
laced that the operator may eaſily blow the fire 


with one hand. The coals are laid on the hearth of 
the forge near the noſe of the bellows; they are 
confined, if neceſſary, to prevent their being car- 
ried 'away by the wind of the bellows, within a 
ſpace incloſed by bricks; and then by pulling the 
bellows the fire is continually kept up in its greateſt 


activity. The forge is of uſe when there is occaſion 


to apply a great degree of heat ſuddenly to any 
ſubſtance, or when it is neceſſary that the operator 
be at liberty to handle frequently the matters which 
he propoſes to fuſe or calcine. 555 
The Cupelling furnace is that in which gold and 
ſilver are Pufs by the means of lead, from all al- 
loy of other metallic ſubſtances. This furnace muſt 
give a heat ſtrong enough to vitrify lead, and there- 
with all the alloy which the perfect metals may con- 
tain. This furnace is to be built in the following 
77 ͤ (vy ĩ 
Firſt, of thick iron- plates, or of ſome ſuch 
compolition of earth - as we recommended for the 


* 


conſtruction of furnaces, muſt be formed a hol- 


low quadrangular priſm, whoſe ſides may be about 


a foot broad, and from ten to eleven inches high; 


and extending from thence upwards may converge 
towards the top, ſo as to form a pyramid truncated 
at the heighth of ſeven or eight inches, and termi- 
nated by an aperture of the width of ſeven or eight 
inches every way. The lower part of the priſm is 
terminated, and cloſed, by a plate of the ſame ma- 
terials of which the furnace is conſtructed, 
-* Secondly, in the fore-ſide or front of this priſm 


by 


» 
f 
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by five or ſix inches in breadth: this opening, 
which ſhould be very near the bottom, is the door 
of the aſh-hole. Immediately over this opening is 
placed an iron grate, the bars of which are qua- 
drangular priſms of half an inch ſquare, laid par- 
rallel to each other, and about eight or nine inches 


aſunder, and ſo diſpoſed that two of their angles 


are laterally oppoſite, the two others looking one 
directly upwards and the other downwards. As 
in this ſituation the bars of the grate preſent to the 
fire place very oblique ſurfaces, the aſhes and very 
ſmall coals do not accumulate between them, or 
hinder the free entrance of the air from the aſh- 
hole. This grate terminates the aſh-hole at its 


upper part, and ſerves for the bottom of the fire- 


7 


lace. | 7 EE 
Thirdly, three inches, or three and a half, aboye 
the grate, there is in the fore-ſide of the furnace 
another opening terminated by an arch for its upper 


part, which conſequently has the figure of a ſemi- 


circle: it ought to be four inches wide at bottom, 
and three inches and an half high at its middle. 


This opening is the door of the fire place; yet it is 


not intended for the ſame uſes as the door of the fire- 
place in other furnaces : the purpoſe for which it is 
actually deſtined ſhall be explained when we come 
to ſhew how the furnace is to be uſed. An inch 


above the door of the fire-place, till in the foreſide 


of the furnace, are two holes of about an inch dia- 
meter, and at the diſtance of three inches and a 
half from each other, to which anſwer two other 
holes of the ſame ſize, made in the hinder part, 
directly oppoſite to theſe. There is moreover a 
fifth hole of the ſame width about an inch above 
the door of the fire- place. The deſign of all theſe 
holes ſhall be explained when we deſeribe the man- 
ner in which theſe furnaces are to be uſed. 
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Fourthly, the fore-part of the en, is bound 
by three iron braces, one of which is fixed juſt be- 
low the door o the aſh-hole; the ſecond occupies 
the whole ſpace between the aſh-hole door and the 
door of the fire place, and has two holes in it, 
| anſwering to thoſe which we directed to be made in. 
the furnace itſelf about this place; and the third is 
placed immediately over the door of the fire- place. 
Theſe braces muſt extend from one corner of the 
front of the furnace to the other, and be faſtened 
thereto with iron pins, in ſuch a manner that their 
fides next to the doors may not lie quite eloſe to the 
body of the furnace, but form a kind of grooves 
for the iron plates to ſlide in, that are deſigned to 
ſhut the two doors of the furnace when, it is neceſ- 
ſary. Each of theſe iron plates ſhould have a han- 
dle, by which it may be conveniently moved; and 
to each door there ſhould be two plates, which 
meeting each other, and j Joining exactly in the mid- 
dle of the door: place, may ſhut it very cloſe. Each 
of the two plates belonging to the door of the fire- 
place ought to have a hole in its upper part; one 
of theſe holes ſhould be a ſlit of about two lines 
wide, and half an inch long; the other may be a 
ſemi- circular opening of one inch in height and two. 
in breadth. Theſe 5 ſhould be placed fo: that 
neither of them may open into the fire ꝓlace when 
the two plates are joined together in che middle of 
the door to ſhut it cloſe. - - - +, 4 
Fifthly, to terminate the ne N there 
muſt be a pyramid formed of the ſame materials 
with the furnace, hollow, quadrangular, three 
inches high on a baſe of ſeven inches, which baſe 
muſt exactly fit the upper opening of the 3 
- the top of this pyramidal cover muſt end in a tube 
of three inches in diameter and two in heighth, 
which muſt be almoſt cylindrical, and yet a little 
inclining to the e form. This tube ſerves, 
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as in the furnaces already deſcribed, to carry tlie 
conical funnel, which is ficted- to the upper part 


_ a fire of extraordinary activity is wantet. 


The furnace thus conſtructed i is fit to ſerve all the 


purpoſes for which it is deſigned: yet before it can 


be uſed another piece muſt be provided, which, 
though it does not properly belong to the furnace, 

is nevertheleſs neceſſary in all the operations per- 
formed by it; and that is a piece contrived to con- 
tain the cupels, or other veſſels which are to be ex- 


—— to the fire in this furnace. It is called a 


uffle, and is made in the following manner. 

On an oblong ſquare, of four inches in breadth, 

and ſix or ſeven in length, a concave femi-cylinder 
is erected, in the form of a vault; . which makes a 


ſemi- circular canal, o _ at both ends. One of theſe 


is almoſt entirely cloſed, except that near the bot- 


tom two ſmall ſemi- circular holes are left. In each 
of its ſides likewiſe two ſuch holes are made, and 


the other end is left quite open. 


The Muffle is intended to bear ata | 


the fierceſt heat; and therefore it muſt be made 
thin, and of an eaceh that will reſiſt the violence of 


fire} ſuch as that of which crucibles are made. The 


Muffle being thus ate, and n well baked, 

is fit for uſ e. 
When it is to be uſed: it muſt be put into the far- 
nace by the upper opening, and ſet upon two iron 


bars, introduced through the holes made for that 


purpoſe below the ons of the fire-place. The 
Muffle muſt be placed on theſe bars in the fire· place 


in ſuch a manner that its open end ſhall ſtand next to, 
and directly againſt, the door of the fire- place, and 


may be joined to jt with lute. Then the cupels are 
ranged init, and the furnace is filled up, to the heighth 
of two or three inches above the Muffle, with {mall 


coals not bigger than a walnut, to the end that they 


map; he cloſe round the Muffle, and procure it an 


wa 


Nag 1 54 | e * 


P ³¹1. , 1! 
* 


. 
— — ban : 
— U— — ꝗ ͤ— — 
— — — = 


— 


294. 7 EZ ratinrs of the 


equal heat on every ſide. The chief uſe of the Muffe 
is to prevent the coals and aſhes from falling into the 
cupels, which would be very prejudicial to the ope- 
rations carrying on in them: for the lead would not 
vitrify as it ought, becauſe the immediate conta&, 
of the coals would continually reſtore its phlogiſton; 
or elſe the glaſs of lead, which ought to penetrate 
and paſs through the cupels, would be rendered in- 
capable of ſo doing; becauſe the aſhes mixing 
therewith would give it ſuch a conſiſtence and te- 
nacity as would deſtroy that property, or at leaſt 
conſiderably leſſen it. The openings therefore, 
which are left in the lower part of the Muffe, ſhould 
not be ſo high as to admit coals or aſnes to get into 
the cupels; ; the uſe of them is to procure an eaſier 
— of for the heat and the air to thoſe veſſels. The 
uffle is left quite open in its fore: part, that the 
operator may be at liberty to examine what paſſes in 
the cupels, to ſtir their contents, to remove them 
from one place to another, to convey new matters 
into them, &c. and alſo to promote the free acceſs 
of the air, which muſt concur with the fire towards 
the evaporation neceſſary to the vitrification of lead; 
which air, if freſh were not often enough admitted, 
would be incapable of producing that effect; be- 
cauſe it would ſoon be loaded with ſuch a quantity 
of vapours that it could not take up any more. 
The government of the fire in this furnace is 
Wunsch on the general principles above laid don 
for all furnaces. Yet as there are ſome little dif- 
ferences, and as it is very eſſential to the ſucceſs of 
the operations for which” this furnace is intended, 
that the artiſt ſnould be abſolutely maſter of his de- 


| 2 gree of heat, we ſfiall in few words men _ that 


may be raiſed or lowered.” 

When the furnace is filled ch F kindled, 

if the door of the afti-hole be ſer wide-open, and 

that of the fire-place ſhut very; cloſe, the force. Fa | 
the 
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| the fire is encreaſed; and if moreover the pyrami- 


dal cover be put on che top, and the conical funnel 
added to it, the fire will become ſtill more fierce. 
Seeing the matters contained in this furnace are 
encompaſſed with fire on all ſides, except in the 
fore part oppoſite to the door of che fire-place, and 
as there are occaſions. which, require. that the force 
of the fire ſnould be applied to this part alſo, an 
iron box, of the ſhape — ſize of the door, hath 
been contrived to anſwer that purpoſe. This box 


is filled with lighted coals, and applied immediately 
to the door- place, by which means the heat there is 


conſiderably augmented. This help may be made 


uſe of at the beginning of the operation, in order 


to accelerate it, and bring the heat ſooner to the 
deſired degree; or in caſe a very fierce heat be re- 
quired; or at a time when the air being hot and 
moiſt will not wle the fire burn win the er 
vigour. 

5 The heat may be leſſened by removing; the iron 
box; and . the door of the fire: place quite 
cloſe. It may be ſtill further and gradually dimi- 
niſhed, by taking off the conical funnel from the 
top; by ſhutting the door of the fire-· place with one 
of its plates only, that which has the leaſt, or that 
which has the greateſt aperture in it; by taking off 


the pyramidal cover; by ſhutting the aſh- hole he | 


wholly or in part; and laſtly, by ſetting the door of 
the fire place wide open: but, in this laſt caſe, the 


cold air penetrates into the cavity of the Muffle, and 


reſrigerates the cupels more than is almoſt ever ne- 
ceſſary. If it be obſerved, during the operation, 
that the Muffle grows cold in any particular part, 
it is a ſign there is a vacuity left by the coals 
in that place: in this caſe an iron wire muſt be 
tgruſt into the furnace, through the hole which is 

oer r and he: An ee, and Sy awe ſtirred 
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1 ſo as to make them fall into their 
Places and fill up the vacant interſtices. 

It is proper to obſerve that, beſides what hay "I 
ſaid concerning the ways of increaſing the activity 
of the fire in che cupelling furnace, ſeveral other 
cauſes alſo may concur to procure to the matters 
contained in the Muffle a greater degree of heat: 
for example, the ſmaller the: Muffle is, the wider 
and more numerous the holes in it are; the nearer 
to its bottom, or further end, the cupels are placed; 
the more will the matters therein contained be 1. 
fected with heat. 

Beſides the operations t to be 8 ex te c cu- 
pal, this furnace is very uſeful and even neceſſary, for 
many chymical experiments; ſuch, for inſtance, as 
thoſe relating to ſundry. vitrifications and enamelling. 

As it is pretty low, the beſt way is to place it, when 
it is to be uſed, on a baſe of brick-work that may 
raiſe it to a level with the operator's hand. 
A Lamp. furnace is exceeding uſeful for all ope- 
rations that require only a moderate, but long con- 
tinued, degree of heat. The furnace for working 
with a lamp- heat is very ſimple: it conſiſts only of 
a hollow cylinder. from fifteen to eighteen inches 
high, and five or ſix in diameter, having at its bot- 
tom an aperture large enough for a lamp to be in- 
trodueed and withdrawn with eaſe. The lamp 
muſt have three or four wicks, to the end that by 
lighting more or fewer of them a greater or leſs de- 
gree of heat may be produced. The body of the 
- furnace muſt moreover have ſeveral ſmall. CORE in 
it, in order to ſupply the flame of the amp with 
air enough to keep it alive. 
On the top of this ae 3 baſon five 
or ſix inches deep, which oughit to fill the cavity of 
the cylinder exactly, and to be ſupported at its cir- 
cumference by a rim which may entirely cover and 


cloſe che furnace: the uſe of this baſon is to con- 
tain 


* 
1 
N 
1 
"Ft 
} * 
18 
i 


1 
i* 


— p<: . 


— wr e-ow ex_ 
————— A > 8 —— 


— - eb ey 


— „ —— 24˖ f. 
1 l — 22 5 _— 
. 


THEORY of CHYMIST RV. 197 
tain the ſand through which the ere 18 uſu-, 
ally conveyed. - 

Beſides this there math — a kindof cover. or r dom 
made of the ſame material with the furnace, and o 
the ſame diameter with the ſand- bath, without any 
other opening than a hole, nearly circular, cut in 
its lower extremity. This dome is a ſort of rever- 
beratory, which ſerves to confine the heat and di- 

rect it towards the body of the retort; for it is ul 
only when ſomething, is to be diſtilled ; in a veſſel oi 
this faſhion; and then the hole at its bottom ſerves 
for a paſſage to the neck of the retort. This dome 
ſhould have an ear or handle, for the e 
of pinangts it on and taking it off with ecaſe. | 


Of. Lites. | 8 #1 ns | ; NAS e 
| _ Cnemicatveſiels, eſpecially ſuch as are made of 
glaſs, and the earthen veſſels commonly called ſtone- 
ware, are very ſubject to break when expoſed to 
ſudden heat or cold; whence it comes that they 
often crack when they begin to heat, and alſo when 
being very hot they happen to be cooled, either by 
freſh coals thrown into the furnace, or. by the accels 
of cold air. There is no way to prevent the former 
of theſe accidents, but by taking the pains to warm 
your veſſel very ſlowly, and by almoſt inſenſible de- 
grees. The ſecond may be avoided by coating the 
body of the veſſel with a paſte or lute, which be- 
ing Sried will defend it againſt the attacks of cold. 
The fitteſt ſtuff for coating veſſels is a compa 
tion of fat earth, Windſor-· loam, fine ſand, filin 
iron, or powdered glaſs, and chopped cow's N 
mixed and made into a paſte with water. This lute 
ſerves alſo to defend glaſs veſſels againſt the vio- 
lence of the fire, and to prevent their melting eaſily. 
In almoſt all diſtillations it is of great conſequence, 
as hath been ſaid, that the neck Fc $64 diſtilling veſ- 
0 be W joined with that of the receiver into 
27 Tit O VV which | 
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which it is introduced, in order to prevent the va, 
pours from elcaping into the air and ſo being loſt: 
and this junction is effected by means of a lute. 

A few flips of paper applied round the neck of 
the veſſels with common ſize will be ſufficient to 
Fai in ſuch 8 as are + aquephs, or not very 

lrituous. . 

If the vapours are more acrids or more ſpiri- 
tuous, recourſe may be had to ſhps of bladder 
long ſteeped in water, which containing a fort of 
99 glue cloſe the: Junctures of the veſſels very 
VE 1 

If it be egen to confine vapours «i a till more 
penetrating nature, it will be proper to employ a lute 
that quickly grows very hard; particularly a paſte 
made with quick: lime and any ſort of gelly, whether 
vegetable or animal; ſuch as the white of an egg, 
tiff ſize, &c. This. is an excellent lute and not 
eaſily penetrated. It is alſo uſed to ſtop any cracks 
or fractures that happen to glaſs veſſels, But it is 
not capable of reſiſting the vapours of mineral acid 
ſpirits, eſpecially when they areſtrong and ſmoking: 
for that purpoſe it is neceſſary to incorporate the 
other ingredients thoroughly with fat earth ſuftened 
With water; and even then it frequently happens 
that tliis jute is penetrated by acid vapours, eſpeci- 
ally thoſe of the ſpirit of ſalt, Which of all others 
are confined with the greateſt difficult 
In ſuch caſes its place may be ſupplied with e an- 
- cehery wich is called Fat Lute, becauſe it is actu- 

worked up with fat liquors. This lute is com- 

"v8 of a very fine cretaceous earth, called tobacco- 
clay, moiſtened with equal parts of the drying 

oil af lint-ſced,.-and-a ; varniſh made of amber 
and gum 8 It muſt have the conſiſtence of a 
ſtiſf paſte. hen the] joints of the veſſels are cloſed 
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be contin over with lips of linen ſmeared with 


the lute: made of. quick-limo ad the white a an 


Wee veſſels are liable to he ene in an 
operation by other cauſes beſides the ſudden appli- 
cation of heat or cold. It frequently happens that 


the vapours of the matters expoſed to the action of 
fire ruſn out with ſuch impetuoſity, and are ſo 


elaſtic, that finding no paſſage through the lute 
with which the joints of the veſſels are cloſed, they 
burſt the veſſels themſelves, ſometimes with ple 


ſion and danger to the operator. 


I 0 prevent this inconvenience, it is neceſſas 
that in every receiver there be a ſmall hole, which 


being ſtopped only with a little lute may eaſily ” 


opened and ſhut again as occaſion requires. 
ſerves for a vent- hole to let out the vapours, when 
the receiver begins to be too much crowded with 
them. Nothing but practice can teach the artiſt 
when it is requiſite to open this vent. If he hits 
the proper time, the vapours commonly ruſh out 
with rapidity, and a conſiderable hiſſing noiſe; and 
the vent ſhould be ſtopped again as ſoon. as the 
hiſſing begins to grow faint. The lute employed 
to ſtop this ſmall hole ought always to be kept ſo 
duatile, that by taking the figure of the hole exactly 
it may entirely ſtop it. Beſides, if it ſhould harden 
upon the glaſs, it would: ſtick ſo faſt that it would 
be very difficult to remove it without breaking the 
veſſel, This danger is eaſily avoided by making 
uſe of the fat late, which continues pliant for a 
ion tinge, when i ts not expoſed to an nerve 
exe 24 n 24105 

This way 1 boppiatg the vent-ole of the 4 
cejver has yet another advantage: for if the hole 
be of a proper width, as a line and half, or two 
lines, in Client,” then when the vapours are ac- 
cumulated in too great a ION anc begin to 
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make a great effort againſt the ſides of the receiver, 
they puſh up the ſtopple, force it out, and make 
their way through the vent-hole : fo that by this 
means the breaking of the veſſels may always be 
certainly prevented. But great care muſt be taken 
that the vapours be not ſuffered to eſcape in this 
manner, except when abſolute neceſſity requires it; 
for it is generally the very ſtrongeſt and moſt ſubtile 
part of a liquor which is thus diſſipated and loſt. 
Heat being the chief cauſe that puts the elaſticity 
of the vapours in action, and prevents their con- 
denſing into a liquor, it is of great conſequence in 
diſtillation that the receiver be kept as cool as 
poſſible. With this view a thick plank ſhould be 
placed between the receiver and the body of the 
furnace, to intercept the heat of the latter, and 
prevent its reaching the former. As the vapours 
themſelves riſe very hot from the diſtilling veſſel, 
they ſoon communicate their heat to the receiver, 
and eſpecially to its upper part, againſt which they 
ſtrike firſt. For this reaſon it is proper that linen 
cloths dipt in very cold water be laid over the re- 
Treiver, and frequently ſhifted. By this means the 
vapours will be conſiderably cooled, their elaſticity 
"weakened, and their condenſation promoted. 
By what hath been ſaid in chis firſt part, con- 
cerning the properties of the principal agents in 
Chymiſtry, the conſtruction of the moſt neceſſary 
veſſels and furnaces, and the manner of uſing them, 
ve are ſufficiently prepared for proceeding directly 
to the operations, without being obliged to make 
frequent and long ſtops, in order to give the ne- 
ceſſary explanations on thoſe heads. 
Nevertheleſs we ſhall take every proper occaſion 
to extend the theory here laid down, and to im- 
prove it by the addition of ſeveral particulars, 
which will find their places in our Treatiſe of 
Chymical Operations. . 
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PRACTICE of Curmeras, 


INTRODUCTION. 


$ the Elements of the Theory of Chymiſt 
delivered in the former. art of this'wo 
4 © were intended for the of perſons 5 
poſed to be altogether ds eh with the art, 
they could not properly admit of any thing more 
than fundamental principles, ſo diſpoſed as conſtantiy 
to lead from the ſimple to the compound, from 
things known to things unknown: for which reaſon 
1 could not therein obſerve the uſual order of Ch 
mical Decompoſition, which is not ſuſceptible 3 
ſuch a method. I therefore ſuppoſed all the ana y 
_*s, made, and bodies reduced ro their ſimpleſt prin- 
ciples; to the end that, by obſerving the chief pro- 
perties of thoſe primary elements, we might be en- 
abled to trace them through their ſeveral combina- 
tions, and to form ſome fort of judgment a pribri 
of the qualities of ſuch compounds as may reſalt 
from their Junctions, | 
But this latter part is of à different nature. Te is 
A Practical Treatiſe, intended to contain the man- 
ner of performing the prineipal Operations of Chy- 
miſtry; the operations which ſerve as ſtandards for 
regulating all the reſt, and which confirm the fun- 
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animals, but alſo beca 
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As theſe operations conſiſt almoſt wholly of ana- 
Iyſcs and decompoſitions, there can be no doubt 
concerning the ordef proper to be obſerved in giv- 
ing an account of them: it evidently coincides with 
that of tlie analyſis lf. 
But as all bodies, which are the ſubjects of Chy- 
mical operations, are divided by nature into three 
_ claſſes or kingdoms, the mineral, the vegetable, 
and the animal, the analyſis thereof may naturally 


thoroughly canvaſſed, and may 12 573 5 ſeem e- 


qually good when viewed in a particular 


alterations they undergo in 
EV * 
. Thirdly and laltly, 1. Jook upon the analyfis'o? 

minerals to be the eaſieſt of all; nat only becauſe 


they eee than vegetables and 
ue almoſt all of them are W 
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of enduring the maſt violent action of fire, when that 
is neceſſary to their decompoſition, without any con- 
ſiderable change or diminution of their principles, to 
which thoſe of other ſubſtances are trequently liable, 
_ Beſides, I am not ſingular in this diſtribution of 
the three claſſes of bodies, which are the ſubjects of 
the chymical analyſis :. as it is the moſt natural, it 
has been adopted by ſeveral authors, or rather by 
moſt who have publiſhed Treatiſes of Chymiſtry. 
But there is ſomething peculiarly my own in the 
manner wherein I have treated the analyſis of each 
Kingdom. In the mineral kingdom, for inſtance, 
will be found a conſiderable number of operations 
not to be met with in other Treatiſes of Chymiſtry ; 
the authors having probably conſidered them as 
uſeleſs, or in ſome meaſure foreign, to the purpoſe 
of Elementary Books, and as conſtituting together 


containing them. 


„ 


3 
11 


Tet, if it be conſidered, that ſalts, metals, anc 
ſemi- metals are far from being produced by nature 
in a ſtate of perfection, or in that degree of purity, 
which they are commonly ſuppoſed to have when 
they are firſt treated of in Books of Chymiſtry; but 
that, on the contrary, theſe ſubſtances are originally 
blended with each other, and adulterated with mix- 
tures. of heterogeneous matters, wherewith they 
form compound minerals; I imagine it will be al- 
lowed that the operations by which ele ee 
are decompoſed, in order to extract the metals, ſe- 
as they are founded on the moſt curious properties of 
theſe ſubſtances, are ſo far from being uſeleſs or fo- 
: reign. to the purpoſes of an Elementary Treatiſe, that 


/ 


f 
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vut taking any notice af the manner in Which their 

matrices muſt be analyſed, in order to extract them, 
would be no leſs defective, than a treatiſe of the ana- 
yſis of vegetables, in Which Oik, eſſential Salts, fixed 
and volatile Alkalis, ſhould be amply treated of, 
without faying one word of the manner of analyſing 


che plants from which theſe ſeveral ſubſtances are 


obtained. I therefore thought myſelf indiſpenſably 
obliged to deſcribe the manner of decompoſing 


every ore or mineral, before Iattempted to treat o 


the ſaline or metallic ſubſtance which it yields. 
8 For example: as the Vitriolic Acid, with the eon- 
fſideration of which I begin my Mineral Analyſis, is 
1 gr contained in Vitriol, Sulphur, and Alum; 
and as theſe ſubſtances again derive their origin from 


the ſulphureous and ferruginous Pyrites, the firſt 


rations I "deſcribe under this head are the pro- 


_ ceſſes for decompoſing the Pyrites in order to extract 


its Vitriol, Sulphur, and Alum. I then frog to 
the particular analyſis of each of- theſe ſubſtances, 


With a view to extract their Vitriolic Acid; and af- 


terwards deliver, in their order, the other operations 
uſually performed on this Acid. Thus it appears 
that this ſaline ſubſtance occaſions my deſeribing the 
analyſes of the Pyrites, Vitriol, Sulphur, and Alum, 
The whole of the Treatiſe on Minerals proceeds on 
%%%%ùↄ • • Ä to Polar at 5 
The operations by which we decompoſe ores and 
minerals are of two ſorts: thoſe employed in work- 
ing by the great, and thoſe for trying in ſmall the 
yield of any ore. Theſe two manners of operating 


are ſometimes a little different; yet in the main they 
are the ſame, becauſe they are founded on the ſame 
principles, and produce the ſame effects. 


, 


As my chief deſign was to deſcribe the operations 


that may be conveniently performed in a labora- 
tory, I have preferred the proceſſes for ſmall aſſays; 
eſpecially as they are uſually performed with more 


Cure 


Patris of cu,, Ax. a7 


care and accuracy than the e ee ea 
works : and- here I muſt acknowled 

obliged to M. Cramer's Docimaſia, or wy hy of A 
ing, forall the operations of this kind in my analyſis 
of minerals. As M. Hellot's work on that ſubject 
did not appear till after I had finiſhed: this, M. 
Cramer's Docimaſia, in which ſound Theory is 

with accurate practice, was the beſt book of the 
kind I could at that time conſult. I therefore pre- 
ferred it to all others; and as I have not quoted it 
in my analyſis of minerals, becauſe the quotations 
would have been too frequent, let what I ſay here 
ſerve for a general quotation. I have been careful 
to name, as often as occaſion required, the other 
authors whoſe proceſſes I have borrowed : it is a 
tribute juſtly. due to thoſe who have communicaeed 
their diſcoveries to the publick. 

Though I have told the reader that in my analyſis 
of minerals he will find the proceſſes for extr | 
out of each the ſaline or metallic ſubſtances con- 
tained in it, yet he muſt" not expect that this book 

will inſtruct him in all that it is neceſſary he ſhould 
know to be able to determine, by an accurate aſſay, 
the contents of every mineral. My intention was 
not to compoſe a Treatiſe of Aſſaying; and I have 
taken in no more than was abſolutely neceſſary to 
make the analyſis of minerals perfectly underſtood, 
and to render it as complete as it ought to be in 
an Elementary Treatiſe. I have therefore deſcribed 
only the principal operations relating thereto; the 
operations which are fundamental, and which, as I 
_ ſaid before, are to ſerve as ſtandards for the reſt, 
abſtracted from ſuch additional circumſtances as are 
of conſequence only: to the 8 by nen * 
perly ſo called. 
Such therefore as are defi irous of being fally i in- 
ſtructed in that Art, muſt have recourſe to thoſe 
works which treat WORE of the ſubject; and 
particu- 
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rricularly to that publiſhed by M. Hellot: a per- 
rmance Woll Steer by ſuch as are beſt ſkilled 
m Chymiſtry, and rendered ſo complete by the nu- 
merous and valuable obſervations and diſcoveries 
of the Author, that nothing better of the kind can 


be wiſhed for. 1 thought it proper to give theſe 


notices in relation to my analyſis of minerals; and 
mall now proceed to ſhew the plan of my analyſes 
of vegetables and of animals. = - 
Seeing all vegetable matters are ſuſceptible of fer. 
mentation, and when analyſed after fermentation, 
yield principles different from thoſe we obtain from 
them before they are fermented, I have divided 
them into two claſſes; the former including vege- 
tables in their natural ſtate, before they have un- 
dergone fermentation; and the latter thoſe only 
which have been fermented. This analyſis opens 
with the proceſſes by which we extract from vege- 
tables all the principles they will yield without the 


help of fire; and then follow the operations for de- 
Y os ſing plants by degrees of heat, from the 


eſt to the moſt * ny" both in 3 veſſels 


"0 Sd in the open air. 


I have not made the ſame aiviſion 4 in the animal 
kingdom, becauſe the ſubſtances that compoſe it 


are ſuſceptible only of the laſt degree of fermenta- 


tion, or putrefaction; and moreover the principles 
they yield, whether putrefied or unputrefied, are the 
very ſame, and differ only with regard to their pro- 


Portions, and the order in which they are extricated 
_ during the analyſis. 


I begin this analyſis - with an examination of 


the milk of animals that feed wholly on vegeta- 
bles; becauſe though this ſubſtance be elaborated 
in the body of the animal, and by that means 
brought nearer to the nature of animal matters, yet 
it ſtill retains a great ſimilitude to the vegetables 
from which | it derives its origin, and is a ſort of 
: inter- 


* 


\ . 
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intermediate ſubſtance between the vegetable and 
animal. Then I proceed to the analyſis of animal 

matters properly ſo called, thoſe which actually make 
a part of the animal body. I next examine the e,. 
crementitious ſubſtances, that are thrown out of the 
animal body as ſuperfluous and uſeleſs.” And then 
| I conclude chis latter part with operations on the 
Volatile Alkali; a ſaline ſubſtance of principal con- 
fideration in the decompoſition of animal matters. 
Though, in the general view here given of the 
order obſerved in this Treatiſe of Practical Chymiſ- 
try, I have mentioned only ſuch proceſſes as ſerve for 
analyſing bodies, yet I have alſo inſerted ſome other 
operation: of different kinds. The book would be 
very defective if it contained no more: for the de- 
ſign of Chymiſtry is not only to analyſe the mixts 
produced by nature, in order to obtain the ſim- 
pleſt ſubſtances of which they are compoſed, but 
moreover to diſcover by ſundry experiments the 
properties of thoſe elementary principles, and to re- 
combine them in various manners, either with each 
other, or with different bodies, ſo as to reproduce 
the original mixts with all their properties, or even 
form new compounds which never exiſted in nature. 
In this book therefore the rrader will find proceſſes 
for combining and recompounding, as well as for 
reſolving and decompoſing bodies. I have placed 
them next to the proceſſes for decompoſition, tak- 
ing all poſſible care not to interrupt their order, * | 
break _ connection between went n een 
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” 


AAKE any quantity you pleaſe of Iron-Py- 
rites; leave them for ſome time expoſed to 
the air: they will crack, ſplit, Joſe their 


brightneſs, and fall into powder. Put this powder i in- 
to a glaſs cucurbit, and pour upon it twice its weight 


of hot water; ſtir the whole with a ſtick, and the 


| liquor will grow turbid. Pour it, while it is yet 
warm, into a glaſs funnel lined with brown filtering 


paper; and having placed your funnel over another 


7 glaſs cucurbit, let the liquor drain into it. Pour 


mor c 


* . 


an» 
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more hot water on the powdered Pyrites, filter as 
before, And ſo go on, every time leſſening the quan- 
tity of water, till that which comes off the Pyrites 
appears to have no aſtringent vitriolic taſte, | 

Pur all theſe waters together into a glaſs veſſel 
that widens upwards; ſet it on a fand bath, and 
heat the liquor till a conſiderable ſmoke ariſes ; ; but 
take care not to make it boil. Continue the fame 
degree of fire till the ſurface of the liquor begins 
to look dim, as if ſome duſt had fallen into it; 
then ceaſe evaporating, and remove the veſſel into 
a cool place: in the ſpace of four and-twenty hours 
will be formed therein a quantity of cryſtals, of a a 
green colour and a rhomboidal figure: -theſe are 
Vitriol of Mars, or Copperas. Decant the remain- 
ing liquor; add thereto twice its weight cf water; 
lter, evaporate, and cryſtallize as before; repeat 
theſe operations till the liquor will yield no more 
cryſtals, and keep by themſelves the cryſtals on 
tained at each cryſtallization. 


 OBSERVATTIO I ew a 


Tux Pyrites are minerals which, by their weight 
and ſhining colours, frequently impoſe on ſuch as 
are not well acquainted with ores. At firſt ſight 
they may be taken for very rich ones; and yet they 
conſiſtonly ofa ſmall quantity of metal combined wich 
much ſulphur or arſenic, and ſometimes with both. 
They ſtrike fire with a ſteel as flints do, and emit 
a ſulphureous ſmell : ſo that they may be known by 


this extemporaneous proof. The metal moſt com- 


monly and moſt abundantly found in the Pyrites is 
iron; the quantity whereof ſometimes equals, or 
even exceeds, that of the ſulphur. Beſides metal- 
lic and ſulphureous matters, the "PEN Contain alſo 
ſome unmetallic earth, 

There are ſeveral ſorts of Pyrites: we of then 
contain only iron and arſenic. They have not all 
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and turning into vitriol: none do ſo but ſuch as 
conſiſt only of iron and ſulphur, or at leaſf contain 
but a very ſmall portion of copper, or of arſenic: 
and even amongſt thoſe that are compoſed of iron 
and ſulphur alone, there are ſome that will continue 


Tor years together expoſed to the air without ſhoot- 


g, and indeed without ſuffering the leaſt ſenſible 


ee 
The effloreſcence of the i e ail the 
changes they undergo, are phenomena well worth 


our notice. They "depend on the ſingular pro- 


-Rerty which iron poſſeſſes of decompoſing ſulphur 
by the help of moiſture. _ If very fine iron-filings 
be accurately mingled. with flowers of ſulphur, this 
mixture, being moiſtened with water, grows very 
hot, ſwells up, emits ſulphureous vapours, and even 
takes fire: What remains is found converted into 
Vitriol of Mars. On this occaſion, therefore, the 
ſulphur is decompoſed; its inflammable part is diſ- 
ſipated or conſumed; its acid combines with the 
iron, and a Vitriol ariſes from that conjunction. 

This is the very caſe with the Pyrites that conſiſt 
only of iron and ſulphur; yet ſonie of them, as 
we ſaid before, do not effloreſce ſpontaneouſly and 
turn to Vitriol. The reaſon probably is that, in ſuch 
minerals, the particles of iron and ſulphur are not 
intimately mixed together, but partes by ſome 


earthy particles. 


In order to procure Vitriol frat Pyrites of this | 
kind, they muſt be for ſome time expoſed to the 
action of fire, which by conſuming part of their 
ſulphur, and rendering their texture leſs compact, 
makes way for the air and. moiſture, to which they 
muſt be afterwards expoſed, to penetrate their ſub- 
ſtance, and produce in them the changes with 
which thoſe others are affected chat gerne ſpon- 
taneouſly. . 

The Pyrites which ebend copper and arſenic, 


and for that reaſon do not Rotel, muſt likewiſe 
2 — —4 u der- 
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undergo the action of fire; which beſides the ef- 
fects it produces on Pyrites that conſiſt of iron and 


ſulphur only, diſſipates alſo the. greateſt part of the | 


arſenic. Theſe Pyrites being Hirt roaſted, and then 
expoſed to the air for a year or two, do alſo 3 
Vitriol; but then it is not a pure Vitriol of Iron, 
but is combined with a portion of blue Vitriol, the 
baſis of which is Copper. 

Sometimes alſo there is Alum in the vitriolic wa- 
ters drawn off the Pyrites. It was on account of 
this mixture of different ſalts that we recommended 
the keeping apart the cryſtals obtained from each 
different cryſtallization: for by this means they may 
be examined ſeparately, and the ſpecies to which 
they belong diſcoyered. 

When Vitriol of iron is adulterated with: a mix- 
ture of the Vitriol of copper only, it is eaſy to pu- 
rify it and bring it to be entirely martial, by diſſolv- 
ing it in water, and ſetting plates of iron in the ſo- 
lution: for iron having a greater affinity than cop- 
per with the vitriolic acid, ſeparates the latter from 
it, and aſſuming its P produces a pure Vitriol 
of Mars. 

In large works Fa extracting Vitriol: from the 

Pyrites they proceed thus, I hey collect a great 
quantity of Pyrites on a piece of ground expoſed to 
the air, and pile them up in heaps of about three 
foot high. There they leave them expoſed to the 
action of the air, ſun, and rain, for three years 
together; taking care to turn them every ſix 
months, in order to facilitate the effloreſcence of 
thoſe which at firſt lay undermoſt. The rain- water 
which has waſhed thoſe Pyrites is conveyed by pro- 
per channels into a ciſtern; and when à ſufficient 
quantity thereof is gathered, they evaporate it to a 
pellicle in large leaden boilers, having firſt put in- 
to it a quantity of iron, ſome part of which is dif- 
ſolved by the liquor, becauſe it contains a vittiolic 
acid l is not fully ſaturated there with. When it 
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is ſufficiently evaporated, they draw it off into large 
jeaden or wooden coolers, and there leave it ta 


| ſhoot into cryſtals. | In theſe laſt veſſels ſeveral 


ſtick> are placed, croffing each other in all manner 


of directions, in order to multiply the furfaces on 


which the cryſtals may faſten.” 


The Pyrites are not the only — from which 


Vitriol may be procured. All the ores of iron and 


— 


copper that contain ſulphur may alſo be made to 


yield green or blue Vitriol, according to the nature 
of each, by torrefying chem and leaving them long 


expoſed to the air: bur this uſe is ſeldom made of 


them, as there is more profit to be got by extract. 
ing the metals they contain. Beſides, it is eaſier to 
obtain Vitriol from the Pytites, ens from . 
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PROCESS II. 


7. extra Sulphur from the Pyrites, and other . 


Pur eous Minerals. 


5 R E D UC E to a coarſe powder a any quantity of 


yellow Pyrites, or other Mineral containing 


Sulphur. Put this powder into an earthen or glaſs 
. retort; having a long wide neck, and ſo lar By bo- 


dy that the matter may fill but two thirds of it. Set 
the retort in a ſand: bath fixed over a ee 


furnace: fit to it a receiver half full of water, and 
9 ſo placed that the noſe of the retort may be about 


an inch under the water: give a gradual fire, tak- 


8 ing care you do not make it ſo ſtrong as tO melt | 
the matter. Keep the retort moderately red for 
one hour, or an hour and half, and then . the 


g veſſels cool. 


| Almoſt all the Sulphur hepabordlt by this opera 


tion from its matrix will be found at the extremity 


. "of the "pc of the retort, Wels fixed there by 


the 


— 
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the water. Lou may get it out either by melting 
it with ſuch a gentle heat as will not ſet. it on fire, 
or by breaking the neck of the retort. 

+ OBSERVATIONS. 

Or all minerals the Pyrites contain the moſt Sul- 

phur; thoſe eſpecially which have the colour of fine 

braſs, a regular form ſuch as round, cubical, hexa- 

gonal, and being broken preſent a number of ſhin- 

ing needles, all radiating, as it were, from a center. 
A very moderate heat is ſufficient to ſeparate the . 
Sulphur they contain. We directed that the retort 

employed ſhould have a long and wide neck, with 

| a view to procure a free paſſage for the Sulphur: the 

| water ſet 1n the receiver detains the Sulphur, fixes it, 

and prevents it from flying off; ſo thatit is unneceſ- 

fary to cloſe the joints of the veſſels. But it is pro- 
per to take notice that when ever you uſe an appa- 
ratus for diſtilling, which requires the beak of the 
retort to be, under water, it is of very great conſe⸗ 
quence that the fire be conſtantly ſo regulated that 
the retort may not cool in the leaſt; for in that caſe, 
as the rarefied air contained therein would be con- 
denſed, the water in the receiver would riſe into 

5 the retort and break it. e 

; Tf in diftilling Sulphur, according to the preſent 
- proceſs, the matter contained in the retort ſhould 

5 happen to melt, the operation would be thereby 

5 conſiderably Sie and it would require a 

b great deal more time to extract all the Sulphur; 

: becauſe all evaporation is from the ſurface only, 
and the matter, while it remains in a coarſe pow- 
der, preſents a much more extenſive ſurface than 

F when in ell, 8 

I This remark holds with regard to all other diſtil- 

lations. Any quantity of liquor, ſet to diſtil in its 

fluid ſtate, will take much more time to riſe in va- 
pours, and paſs from the retort into the receiver, 
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than if it be incorporated with ſome folid body re- 


duced to minute parts, ſo that the whole ſhall make 
a moiſt powder; and this though the very ſame de-, 
gree of fire be applied in both caſes. 

If the matter from which it is propoſed to 2 
Sulphur be ſuch as will melt with the degree of fire 
neceſſary to this operation; that is, with a heat which 
will make the retort but faintly red, it muſt be mix- 


* 


ed with ſome ſubſtance that is not fo fuſible. Very 


pure coarſe ſand, or clean gravel, may be uſed with 


ſucceſs : but abſorbent earths are altogether i impro- 


per for this purpoſe, becauſe they will unite uh 


the Sulphur. - 


The ſulphureous minerals which's are W apt to 
Caſe are the cupreous Pyrites, or yellow copper 
ores; common lead ores are allo very fuſible. 
The Pyrites are by this operation deprived of al- 
moſt all the Sulphur they contain; and conſequently 
little is left behind, but the particles of iron and 
copper, together with a portion of unmetallic earth, 
which we ſhall ſne how to ſeparate from theſe me- 
tals, when · we come to treat of them. I ſay that by 
this operation the Pyrites are deprived of almoſt all, 


and not entirely of all their Sulphur; becauſe, this 


ſeparation being made in cloſe veſſels only, there 
always remains a.ceriain quantity of Sulphur, which 
adheres ſo obſtinately to the metals, that it would 
be almoſt impoſſible to get it all out, even though 
a much ſtronger fire chan that directed in the pro- 


geſs were applied for this purpoſe, and though choice 


had been, a; it ought to be, made of ſuch Py rites, 


or other ulphureous Minerals, as part moſt eaſily 


with heir Sulpbur, Nothing but a very ſtrong 
fire in the open air is capable of nee it aal 
off, or . it entirely. e 

In ſeveral places are found great quantities of na: 


Prob Sulphur. The Volcanos abound with it, and 
50k Sher. it at d of thoſe rsa moun- 


tains, 


* 
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tains. Several ſprings of mineral waters allo yield 
Sulphur, and it is ſometimes found ſublimed 6g the 
vaulted roofs of certain wells, and among others in 
one at. Aix-la-Chapelle. 

The Germans and Italians barn large works, 
for extracting Sulphur in quantities out of AY 
rites, and other minerals which abound therewi 
The proceſs they work by is the ſame with that here 
delivered; but with this difference only, that Sulphur 
being but of ſmall value they do not uſe ſo many 
precautions. They content themſelves with putting 
the ſulphureous minerals into large crucibles, or ra- 
ther earthen cucurbits, which they place in the fur- 
nace in ſuch a manner that, when the ſulphureous 
part melts, it runs into veſſels Dig with water, 
and is. thereby fixed. 

The Sulphur, obtained, either by diſtillation or 
by ſimple fuſion, is not always pure. 
When it is obtained by diſtillation, if the matters 
from which you extract it contain moreover ſome 
other minerals of nearly the ſame volatility, ſuch, 
for inſtance, as Arſenic, or Mercury, theſe mine- 
rals will come over with it. This is eaſily perceiv- 
ed: for pure ſublimed Sulphur is always of a beau- 
tiful yellow, inclining to a lemon colour. If it 
look red, or have a reddiſh caſt, it is A ſign that 
ſome Arſenic hath riſen along with it. 

Mercury ſublimed with Sulphur likewiſe gives it 
a red. colour z but Sulphur is very ſeldom adulte- 
rated with A metallic ſubſtance: for Arſenic is 
frequently found combined with the Pyrites, and 
other ſulphurzous minerals; whereas on the contrary 
we very rarely meet with any Mercury in them. 

But if Mercury ſhould happen to rife with the 
Sulphur 1 in diſtillation, it may be diſcovered by ex- 
amining the ſublimate; Which, in that caſe, will 
have the properties of Cinabar: on being broken its 
: inſide will "APPEAL! to 9 of neecles. adhering la- 
lon erally | 


＋ * 


218 „Eren Sv of de 


terally to each other; its weight will be very conſi- 
derable; and laſtly, the great heat of the place 
where it is collected will furniſh another mark to 
know it by; for as Cinabar is leſs volatile than Ar- 
 fenic or Sulphur, it faſtens on places too hot for 
either Sulphur or Arſenic to bear. 
Sulphur may alſo be adulterated with ſuch fixed 
matters, either metallic or earthy, as it may have 
carried up along with it in the diſtillation, or as may 
have been ſublimed by the Arſenic, which has a ſtill 
- greater power than Sulphur to volatilize fixed bodies. 
If you defire to free the Sulphur from moſt of 
| theſe heterogeneous matters, it muſt be put into 
an earthen cucurbit, and ſet in a ſand bath. To the 
cucurbit muſt be fitted one or more aludels, and 
ſuch a degree of heat applied as ſhall-but juſt melt 
the Sulphur; which is much leſs than that neceſ- 
 fary to ſeparate the Sulphur from its matrix. As 
ſoon as the Sulphur is melted it will ſublime in le- 
mon- coloured flowers, chat will ſtick to the inſides 
of the aludels. 
When nothing more appears to riſe with chis de- 
gree of heat, the veſſels muſt be ſuffered to cool. 
At the bottom of the cucurbit will be found a ſul- 
 Phureous maſs, containing the greateſt part of the 
adventitious matters that were mixed with the Sul- 
phur, and more or leſs red or dark-coloured, ac- 
We to the nature of thoſe matters. 
When ye come to treat of Arſenſe and Memory, 
we ſhall give the methods of ſeparating 2 en⸗ 
i tirely From thoſe metallic er rag ns 
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2 0 . Aum from aluminous Minerals. 
AKE ſuch minerals as are known or Kaſpected 
to contain Alum. Expoſe them to the air, 


1 wha they may effloreſce. If 38 remain there a 
year 


, : \ : 
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year without any ſenſible change, calcine them; and 


then leave them expoſed to the air, till a bit thereof 


being put on the tongue imparts an ae alu · 
minous taſte. 

When your matters are thus prepared, put 
them into a leaden or glaſs veſſel; pour upon them 
thrice their weight of hot water; boil the liquor; 
filter it; and repeat theſe operations till the earth 
be ſo edulcorated that the water which comes off it 
hath no taſte. Mix all theſe ſolutions together, and 


let them ſtand four and twenty hours, that the groſs 
and earthy parts may ſettle to the bottom; or r elſe 


filter the liquor: then evaporate till it will bear a 


new-laid egg. Now let it cool, and ſtand quiet four 


and twenty hours: in that time ſome cryſtals will 
ſhoot, which are moſt commonly vitriolic; for 
Alum is rarely obtained by the firſt cryſtallization. 
Remove theſe vitriolic cryſtals: if any cryſtals of 
_ Alum be found amongſt them, theſe muſt-be diſ- 
ſolved anew, and ſet to cryſtallize a ſecond time in 
order to their purification; becauſe they partake of 
the nature as well as of the colour of vitriol. By 


this method Extrach all the Alum that the liquor : 


will yield. 15 

If you get no cryſtals of Alem by rhis means, 
| boil your liquor again, and add to it a twentieth 
part of its weight of a ee alkaline lixivium, or 
a third part of its weight of putrefied urine, or a 
ſmall quantity of quick-lme. Experience and re- 


peated trials muſt teach you which of theſe three 
ſubſtances is to he preferred, according to the par- 


ticular nature of the mineral on which you are to 
operate. Keep your liquor boiling, and if there be 
any Alum in it, there will appear a white precipi- 
tate: in that caſe let it cool and ſettle. When the 
white precipitate is entirely fallen, decant the clear, 


and leave the cryſtals of Alum to ſhoot at leiſure, 
1 Lg 1 2 5 ny 25 — 
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till the liquor will yield no more: it will en: be 
EXEFeMNg thick. 


OBSERVATIONS. 


Alux is obtained from ſeveral ſorts of 8 
In ſome rs of Italy, and in ſundry other places, 
it effloreſces naturally on the ſurface of the earth. 
There it is ſwept together with brooms, and thrown 
into pits full of water. This water is impregnated 
therewith till it can diſſolve no more. Then it is 
filtered, and ſet to evaporate in large leaden veſſels; 
and when! it is ſufficiently evaporated, and ready to 
ſhoot into cryſtals, it is drawn off into wooden cool- 
ers, and there left for the ſalt to cryſtallize. 

In aluminous ſoils there are often found ſprings 
ſtrongly. impregnated with Alum; ſo that to obtain 
it the water need only be evaporated. 4 
In the country about Rome there is a very hard 
ſtone, which is hewn out of the quarry juſt like 
. Other ſtones for building: this ſtone yields a\great 
deal of Alum. In order to extract it, the tones 
are calcined for twelve or fourteen, hours; after 
which they are expoſed to the air in heaps, and 
carefully watered three or four times a day for forty 
days together, In that time they begin to effloreſce, 
and to throw out a reddiſh matter on their ſurface. 
Then they are boiled in water, which diſſolves all 
the Alum they contain, and being duly evaporated 
gives it back in cryſtals, This is the Alum called 
Roman Alum. _ | 

Several ſorts of Pyrites alſo yield a great deal of 
Alum. The Engliſh have a ſtone of this kind, 
which in colour is very like a ſlate. This ſtone con- 
tains much Sulphur, which they get rid of by roaſt- 
ing it. After this they ſteep the calcined ſtone in 
water, which diſſolves the Alum it contains, and to 
this ſolution they add a certain Sanitz, a, a lye 
made of the aſhes of ſea- weeds. » | 

4 
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The Swedes have a Pyrites of a bright, golden 
ola variegated with filver ſpots, from which 
they procure Sulphur, Vitriol, and Alum. They 
ſeparate from it the Sulphur and the Vitriol by the 
methods above preſcribed. When the liquor which 
hath yielded Vitriol is become thick, and no more 


vitriolic cryſtals ſhoot in it, they add an eighth part 


of its weight of putrefied urine, mixed with a lye 
made of the aſhes: of green wood. Upon this 
there appears and falls to the bottom a copious red 
ſediment. They decant the liquor from this preci- 
pitate, and when it is duly evaporated find it Thoot 
into beautiful cryſtals of Alum. 


What hath been ſaid, concerning the ſeveral ma- 


trices from which Alum is obtained, ſufficiently 


ſhews that it is ſeldom ſolitary in the waters with 


which aluminous ſubjects have'been lixiviated. It is 
almoſt always accompanied with a certain quantity 


| of Vitriol, or other ſaline mineral matters, which 


ſtruct its cryſtallization, and prevent its being 
pure. Tis with a view to free it from theſe mat- 
ters, that the waters impregnated with Alum are 
mixed with a certain quantity of the lye of ſome 
fixed Alkah, or with putcefied urine, which con- 


tains much volatile Alkali. Theſe Alkalis have the 


property of decompounding all the Neutral falts 


which have for their baſis either an abſorbent earth 
or a metallic ſubſtance; and fuch as have a metallic 


ſubſtance for their baſis more readily than thoſe 
whoſe baſis is an earth. Conſequently, if they are 
mixed with a liquor in which both theſe ſorts of ſalts 
are diſſolved, they muſt decompound that ſort whoſe 
baſis is metallic ſooner than the other whoſe'bÞfis is 
an earth. This is what comes to paſs in a folution 
of Alum and Vitriol. The metallic part of the 
latter is ſeparated from its acid by the Alkalis when 


mixed with that ſolution ;/ and 'tis this metallic 


part, which is generally iron, that appears in the 
form of a reddiſh precipitate, a as above-mentioned. 
Bur 
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But becauſe Alkalis decompound alſo thoſe Neu- 
tral ſalts which have an earth for their baſis, care 
muſt be taken that too much thereof be not added; 


elſe what you put in, more than is neceſſary to de- 


nd the vitriolie falts in your liquor, will at- 
tack the Alum, and decompound it likewiſe. 
The Alkali made uſe of to promote'the cryſtalli- 
_ zation of the Alum joins with the Vitriolic Acid, 
which had diſſolved the ſubſtances now precipitat- 
ed, and therewith forms different Neutral falts ac- 
cording to its particular nature. If the Alkali be a 
lixivium of common wood-aſhes, the Neutral falt 
will be a vitriolated Tartar; if a lixivium of the 
aſnes of a maritime plant like Soda, the Neutral 
ſalt will be a Glauber's ſalt; if putrefied urine, the 
Neutral ſalt will be a vitriolic Ammoniacal ſalt. 
Some of theſe ſalts incorporate with the Alum, 
which in large works cryſtallizes in vaſt lumps: and 
hence it comes that ſome ſorts of Alum when mixed 
| with a fixed Alkali ſmell like a'volatile Alkali. 
The cryftals of Alum are octaedral, that is, they 
are ſolids with eight ſides. Theſe octaedral ſolids are 
triangular pyramids, having their angles cut away, 
ſo that four of their ſurfaces are hexagons, and the 
other four triangles. Mes? 
| Sulphur, Vitriol, and Alum are the And prin- 
cipal ſubjects in which we certainly know that the 
_ univerſal or Vitriohc Acid particularly reſides, and 
* which we extract it when we want to have it 
For this reaſon we thought it proper, be- 
| he treated of the extraction of this Acid, to 
ſhew the method of ſeparating thoſe matters them- 
ſelves from the other minerals out of which we ob- 
tain them. a 
Moreover, all the othiet mitricen; in hich the 
 Vitriolic Acid is moſt commonly lodged, may be 
referred to one or other of the matters which ſerve 
as Oren to theſe oe minerals. | =, 1 
| 14 ee ets | 7 3.0 
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To Sulphur we may refer all combinations of the 
Vitriolic Acid with an inflammable matter : .but we 
muſt take care not to confound Sulphur with thoſe 


Bitumens in which the Vitriolic Acid may be found: 
for the baſis of thoſe bitumens is a real Oil; where- 


as the baſis of Sulphur is the pure Phlogiſton. Xet 


as Oils themſelves contain the Phlogiſton, which in 
union with the Vitriolic Acid forms a true Sulphur, 
it follows that ſuch bitumens may in a certain * 
be claſſed with Sulphur. 35 

The ſame is to be ſaid of Vitriol. The name is 
uſually given to ſuch combinations only as are form- 
ed of the Vitriolic Acid with Iron or Copper, which 
make the green and blue Vitriol; and to a third 


ſpecies of Vitriol, which is white, and has Zine for 


its baſis: but as the Vitriolic Acid may, by particu- 
lar combinations, be united with many other metal- 
lic ſubſtances, all ſuch Metallic Salts muſt be re- 
ferred to the claſs of Vitriols. 


The fame may alſo be ſaid of Alum, —— 4 | 


no other than a combination of the Vitriolic Acid 
with a particular kind of abſorbent earth; ſo that 
all combinations of this Acid with any earth what- 
ever may be placed in the fame clas. 

This laſt claſs of mixts is the moſt extenſive of _ 


all that contain the Vitriolic Acid; becauſe there are 


a vaſt many earths, all differing from one another, 
with which that Acid may be united. Alum: pro- 
perly ſo called, the Gypſums, Talcs, Selenites, Boles, 
and all the other compounds of this kind, differ 
from each other only in their particular earths. 
The different properties of theſe earthy ſalts de- 
pend on the nature of their baſes. Thoſe which 
are of the aluminous kind retain much water in cryſ- 
tallizing, which makes them very ſoluble in water, 
and gives them the property of acquiring readily 
the aqueous fluor when expoſed to the fire. Thoſe 
which, are of the nature of the Selenites admit but 
very NOPE water in their alen and conſenanay | 


"are © 


> 
— — OS RN > pp — 


| 
| 
| 
[| a 
| 
| 
| 


224 ErrminTts of the. 


are almoſt inſoluble in water; nor does the fire give 


them an aqueous fluor. Laſtly, the Gypſums and 
Talcs are ftill more deſtitute of theſe properties, 
The natures of the earths in theſe ſeveral compounds 
are hitherto but very imperfectly known, and may 


: : 


curious and uſeful. 


give the Chymiſts occafion for enquiries equally 


The Vitriolic Acid is ſometimes found compli- 


cated with a fixed alkaline baſis. This is almoſt al- 
ways the Alkali of Sea-falt; ſo that the compound is 
a Glauber's Salt. Some mineral waters are impreg- 
nated therewith ; which happens when theſe waters 
contain Vitriol or Alum, together with Sea-falt. 


From the principles laid down, in our Elements of 
the Theory, it appears that the Vitriolic Acid hath 


not fo great an affinity with earthy and metallic fub- 


ſtances as with fixed Alkalis; and alſo that it is 


I 


ftronger than the Marine Acid, and hath a greater 
affinity with fixed Alkalis. This being allowed, 


the generation of native Glauber's Salts is eaſily 


accounted for. The Acid of aluminous or Vitriolic 
ſalts quits the earth or the metal with which it was 


combined, and expelling the Acid of Sea: ſalt unites 


with its baſis. Warmth greatly promotes theſe de- 


„ eompolitions; 7 2 5 ©: * 
If the common foffil ſalt, uſually called Sa Gem, or 
any other kind of Sea-falt, ſhould happen to be near 


a Vulcano, when it diſcharges flaming Sulphur, as 
is frequently the caſe, and if this Sulphur ſhould 

run among the Sea-falt, a Glauber's Salt would in- 
ſtantly be formed in that place; becauſe when Sul- 
phur burns, its Acid is ſeparated and ſet at liberty. 

© Laſtly, if aluminous or vitriolic matters, or burn- 
ing Sulphur, ſhould meet with the aſhes of plants or 


trees conſumed by fire, a vitriolated Tartar would 


be formed, becauſe theſe aſhes contain a fixed Al- 


kali of the ſame nature with that of Tartar. 


; baſis adheres ſtrongly thereto; ſo that the force of 


The vitriolic Acid when combined with an earthy 


fire 


1 


\ 
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Freis able to expel very little or none of it. There 
is no way of ſeparating it from ſuch a baſis, but by 
preſenting to it an Alkaline Salt, with which it will 
unite ; nor is it ever extracted from ſuch matters 
when it is required 9 85 It does not adhere ſo 
firmly to metallic ſubſtances; but is ſeparated from 
them by the force of fire: ſo that it may be obtained 
from the ſeveral ſorts of Vitriol. It is uſually drawn 
from Green Vitriol ; that being the commoneſt ſort. 
As to Sulphur, the Phlogiſton which is its baſis 
being the ſubſtance wherewith the. Vitriolic Acid 
kath the greateſt affinity, it would be altogether-im- 
poſſible to decompole it, and to ſeparate its Acid, 
if it were not inflammable ; but by burning it the 
Phlogiſton is deſtroyed, and leaves the Acid at li- 
betty, By this means therefore it may be ſeparated. 
We ſhall now give the proceſſes for extracting the 


Acid from Vitriol and Sulphut. 
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To extract the Vitriolic Acid from Green Vitriol, | 


\AKE any quantity of Green Vitriol : put 
M1. it in an unglazed earthen veſſel, and heat it 
gradually. Vapours will ſoon begin to riſe. Encreaſe 
the fire a little, and it will liquefy by means of the 
water contained in it, and acquire what we called 
an aqueous flvior. Continue the calcination, and it 
will, become leſs and leſs fluid, grow thick, and turn 


x 


of a greyiſh colour. Now raiſe' your fire, and keep 


it up till the ſalt recover its ſolidity, acquire an 
orange colour, and begin to grow red where it im- 
mediately touches the ſides of the veſſel. Then 
take it out, and reduce it to powder. I 
Put the Vitriol thus calcined and pulyerized into 
a good earthen retort, of which one half at leaſt 
Vo“. I. A „ 
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muſt remain empty. Set the retort in a reverbera. 


tory furnace: fit thereto a large glaſs receiver, and, 
having luted the joint well, give fire by degrees. 
You will ſoon ſee white clouds riſe into the receiver, 


which will render it opaque, and heat it. Continue 


the ſame degree of fire till theſe clouds diſappear : 
they will be ſucceeded by a liquor which will trickle 
down the ſides of the receiver in veins. Still keep 
up the fire to the ſame degree as long as theſe veins 
appear. When they begirf to abate, encreaſe the 
fire, and puſh it to the utmoſt extremity : upon this, 
there will come over a black, thick liquor: it will 
even be found congealed, and prove the Icy Oil of 


Vitriol, if care hath been taken to change the re- 


ceiver, keep the veſſels perfectly cloſe, and give a 


ſufficient degree of heat. Proceed thus till nothing 
more comes over, or at leaft very little. Let the 


veſſels cool, unlute them, pour the contents of the 


receiver into a bottle, and ſeal it hermetically. 


5 OBSERVATIONS, 
— Gxeex Vitriol retains much water in cryſtalliz- 


ing; and in order to free it from that ſuperfluous 


phlegm, it muſt. be calcined before you diſtill it. 
Without this precaution the operation will be ex- 
ceedingly protracted, and a great deal of time waſt- 
ed in diſtilling ſuch a quantity of water; which 


will moreover greatly weaken the Acid by commix- 


ing with it, unleſs care be taken to change the re- 
cipient as ſoon as the water is all come over. _ 
But there is alſo another advantage in caleining 
the Vitriol before you pur it into the retort : for 
otherwiſe this ſalt would melt on the firſt, application 
of heat, and run into a maſs; which would prove 
a great hindrance to its diſtillation. This inconve- 
mence is avoided by a previous calcination, in con- 
ſequence whereof the Vitriol is eaſily reduced to a 
powder which never becomes fluid. | 
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Viral calcined as directed in the proceſs grows 
Þ hard, and adheres ſo firmly to the veſſel in which 


the calcination. is performed; that it requires no 


ſmall pains to ſeparate and pulverize it. Care muſt 


be taken to put it into the retort as ſoon as it is pul- 


verized, and to ſtop. that veſſel very cloſe if you do 
not begin the diſtillation immediately: for other- 
wiſe it will naturally attract from the air almoſt all 


the moiſture it hath loſt. 
The Acid which Vitriol yields hop ditillation i 78 


ſulphureous probably becauſe it ſtill retains ſome of 


the Phlogiſton; with which it was united when under 
the form of ſulphur i in the Pyrites; or elſe hath 
laid hold on a portion of that belonging to the iron 
which ſerved for its baſis in Vitriol. But this ſul- 
phureous part is volatile, and flies off in time. 

This decompoſition of Vitriol in cloſe veſſels is 4 
difficult and laborious proceſs. To carry the opera- 
tion to its utmoſt perfection requires a fire of ex- 


treme violence, kept up without intermiſſion during 


four or five days; ſuch in ſhort as few veſſels are 
able to bear. Of courſe this operation is ſeldom 
performed i in laboratories. The French Chymiſts 
fetch their Oil of Vitriol from Holland, where it is 
extracted from Vitriol in large quantities, by means 
of furnaces erected for the Purpoſe, in which! many 
retorts are employed at once. 


In the Memoirs of the Academy of Sciences M. 


Hellot hath given us the moſt material circumſtances 
of a very fine experiment of this kind, in which he 
puſhed the diſtillation of Green Vitriol to the utmoſt, 
Into a German retort * he put ſix pounds of Green 
Engliſh Vitriol calcined to redneſs, which he ex- 


poſed to a fire of the extremeſt violence, conſtantly ' 


kept up during four days and four nights. At the 


epi of chat time he found in che veſſels em. 


8 They are much the beſt; 2nd bear a very fierce heat. 
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ployed as receivers an fey Oil of Vitriol, which was 
altogether in a cryſtalline form and black. The pre- 
cautions neceſſary to make this experiment ſucceed 
he repreſents in the following terms. 
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The ſucceſs of this operation, which produces 


an Oil of Vitriol perfectly Icy and without any 


„4 


liquor, depends on the care taken to prevent the 


acid vapours, driven by the fire out of Vitriol 


calcined to redneſs, from having any communi- 
cation with the external air while they are diſtil- 
ling: for otherwiſe they will attract from it a 
moiſture which will keep them fluid in the re- 
ceiver. The receiver muſt be at ſuch a diſtance 
from the furnace that it may remain cool enough 
for the vapours to condenſe in it. There muſt 
alſo be ſufficient room for thoſe vapours to circu- 
late in, and to prevent the ſulphureous exploſions, 
which are every now and then diſcharged out of 
the retort, from burſting the veſſels : i though 


the previous calcination of the Vitriol hath car- 
c 


ried off the moſt volatile, yet there ſtill remains 
enough of the inflammable principle, even in the 


iron itſelf, to form a Sulphur with the Acid as it 


is extricated, or at leaſt a mixt that would be as 
apt to take fire as common Sulphur, if it were 
not over-doſed with the Acid. 

« As the beſt means of gaining theſe ends M. 
Hellot contrived to adapt to the neck of his re- 


« tort a receiver with two necks, the lowermoſt of 


which was inſerted into a large ballon. Receivers 
applied to each other in this manner are called 
Adopters. 


It is no eaſy matter to get this oy Oil out of 
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cc 


cv 


o 


* 


the ballon: for as foon as the air touches it ſuch 
a thick cloud of ſulphureous fumes ariſes, that 
it is abſolutely neceſſary to place the veſſel on 
ſome ſhelf over head, becauſe a man cannot ſtand- 
6 expoſed 
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ce expoſed thereto for a ſingle minute without be- 
ing ſuffocated.” . | 
This Icy Acid muſt be ſhut up with all poſſible . 

expedition in a cryſtal bottle accurately cloſed with 
a glaſs ſtopple, which ſhould be ground with emery 
in its neck ſo as to fit it exactly: for it attracts 
moiſture ſo powerfully, that, unleſs exceeding great 
care be taken to prevent all communication with 
the external air, it will ſoon diſſolve into a fluid. 
The Icy Oil is black; becauſe the acid vapours 
« carry over with them ſomething of a greaſy mat- 
« ter, from which Vitriol is ſeldom free, and which 
« always appears, after repeated ſolutions and cryſ- 
« tallizations of this Salt, in the mother-water 
„which will ſhoot no more. Now the ſmalleſt 
4 portion of inflammable matter preſently blackens 
« the moſt highly rectified Oil of Vitriol, which is 
perfectly clear. ie) | 
„ The Vitriolic Acid, when forced over by a yio- 
ent heat, carries along with it ſome ferruginous 
particles alſo, that want nothing but to be united 
with a Phlogiſton to become true iron. They 
« are eaſily diſcovered, either in the common black 
«* Oil of Variol, or in the blackiſh cryſtals of the 
* Icy Oil, by only diſſolving them in a large quan- 
« tity of diſtilled water: for after ſeven or eight 
days digeſtion a light powder or downy ſedi- 
«* ment precipitates, which being calcined in a 
violent fire is partly attracted by the magnet; 
and being again calcined with bees-wax becomes 
* almoſt entirely iron.“ | DS 
The Caput mortuum of this diſtillation of Vitriol 
is the ferruginous earth of this Salt, and is called 
Colcothar. When this Colcothar hath undergone a 
violent fire, as in the experiment now related, ſcarce. 
any Acid remains therein. Out of fix pounds of 
Vitriol that M. Hellot uſed, he could recover no 
more, by lixiviating what was left in the retort, 


22 than 


* 
** 
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than two ounces of a 4 7 5 Salt; "4 and even that 
was very earthy. | 


If Vitriol be 0 to a ies Rather ſo violent 


nor ſo: long continued, its Colcothar will yield a 


greater quantity of Vitriol that hath not been de- 
| compoled. A-white cryſtalline ſalt is alſo obtained 
from it, and called Sali of Colcothar ; which 1 18 no 
other than the ſmall portion of Alum uſually con- 
tained in Vitriol, "HT not ſo U e by 4 


the action _ er” 


PROCESS v. 


| 7 0 drconpee Sulphur, and extra? its Acid, "oy burn. 


ing it. 


* any W of the pureſt Sploiir: fill 


therewith a crucible or other earthen diſh : 


heat it till it melts ; then ſet it on fire; and when its 

whole ſurface is lighted place it under a large glaſs. 
head, taking care'that the flame of the Sulphur do 
not touch either its ſides or bottom; that the air 


have free acceſs, in order to make the Sulphur 


burt clear; and that the head incline a little to- 
. ward the Bae on which its beak is, that as the va- 
pours condenſe therein the liquor may run off with 
eaſe, To the beak of this veſſel fit a receiver: the 
fumes of the lighted Sulphur will be condenſed, 
and gather into drops in the head, out of which they > 
will run into the receiver. There, when the Sul-- 
phur has done burning, you will find an Acid * 


quer, . is the Spirit of Sulphur. 
| OBSERVATIONS. 


In the barnitig of Sulphur, the Phlogiſton which 
ſerves for its baſis is diſſipated, and ſeparated from 


the Acid which is left at liberty. The acid fumes 


; 1 15 1 he Highted ſulphort ferne againſt 15 | 
f : & 285 Fe N * 9 
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inlide of the head placed: over it, are there condenſed, - 
and appear in the form of a liquor. But as Sulphur; - 
like ae ther inflammable bodies, Nitre excepted, - 
will not burn in cloſe veſſels, it is neceſſary that the 
ar be freely admitted here; which occaſions the loſs 5 
of a great deal of the Acid of the Sulphur, as is 
evident from the pungent ſuffocating ſmell per- 
ccived in the laboratory during the operation. —— 
This Acid, while combined with the 1 
is incapable of contracting any union with water; 
but when alone is very apt to mix therewith: it is 
even proper to put ſome in its way, that it may in- 
corporate therewith as ſoon as it is diſcharged from 
the Sulphur; for it is then very free from phlegm, - 
very volatile, and conſequently very little diſpoſed 
to condenſe into a liquor, but on the contrary very 
apt to fly off in vapours. The water, which it im- 
bibes with a kind of avidity, fixes and detains it; ſo 
that by this means a much greater quantity there- 
of is obtained from Sulphur, than if it were diſtilled - 
without this precaution, | 
It is proper therefore now and then to 1c a 
diſh full of hot water under the head which receives 
the fumes of the Sulphur. The vapours that ex- 
hale from the water bedew the inſide of the head, 
and procure the advantage we are ſpeaking of. 
The ſame thing may ; be effected ſeveral other 
ways: thus, the crucible containing the Sulphur 
may be ſet on a foor placed in an earthen diſh with 
ſmewater in it; which however muſt not riſe above 
the foot; for if it ſhould reach the crucible, it might 
cool and fix the ſulphur. The diſh thus prepared 
muſt be placed on a ſand- bath hot enough to make 
the water ſmoke continually ; and over alli is to be 
placed the head as deckel in the proceſs. e of 
The ſize and form of the veſſel which immediate- 
TH receiyes the ſulphurcous fumes may alſo contri- 
Q4 bute 
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bute to increaſe the quantity of the Acid Spirit 
very large veſſel, with a hole at bottom no wider 
than is juſt ſufficient. to admit the vapours, is the 


propereſt for this operation. 
After the Sulphur has burnt fob ſome. time, it 


often happens 5 75 a ſort of ſkin or cruſt forms on 


— 


a appear TIS with a vaſt wen ens points 


its ſurface, which i is not inflammable, but gradually 
leſſens the quantity and vigour of the flame as it in- 
creaſes in thickneſs, and at laſt puts it quite out. 
This cruſt proceeds from the i impurities, and hete- 


rogeneous uninflammable particles contained in the 


ſulphur. Care muſt be taken to remove it with 
an iron wire as faſt as it forms. 

Two quantities of ſulphur may alſo be kept i in 
two crucibles, and heated alternately. That in 
which the Sulphur is hot and melted may be ſub- 


ſtituted for the other in which the Sulphur is grown 


cold and fixed; becauſe cold r does not 
burn well. 5 

The Spirit of Silohar i is at firſt pungent and vo- 

latile, becauſe it ftill retains a ſmall portion of the 


Phlogiſton: but that ſulphureous part flies off, eſ- 


peclally if the bottle 1 in Wor the Spirit 1 18 kept be 5 


left for ſome time unſtopped. 


'Fhe Acid obtained from Sulphur a pears by all 


: chymical proofs perfectly like that obtained from 


Vitriol: chey differ in this only that the former is 


the pureſt, for the Acid obtained from Vitriol car- 


ries over with it ſome metallic parts, as we ob- 


ſerved before, which can never happen to that ob- 


rained from Sulphur. 

If linen rags dipped in a ſolution of Fixed Al- 
kali be expoſed to the fumes of burning brimſtone, 
the Spirit of Sulphur joins with the Alkali, and 


ij forms a Vitriolated Tartar. This Salt is 


nown to be formed when the rags grow ſtiff, and 


hic! 


Nie 


which are nothing but little cryſtals of the Salt we 
are ſpeaking f. on 
When the Sdlp 


hur burns very gently.and ſlowly 


the Spirit that exhales from it is ſo much the more 
ſylphureous and volatile: and henee the Salt formed 
by the combination of this Spirit with the Alkali 
expoſed to it in linen rags, as in the abovye-menti- 


oned experiment, is not at firſt a Vitriolated Tartar; 


but a Neutral Salt of a particular kind, which is 


capable of being decompoſed by any other Mineral 


Acid, the ſulphureous Acid having leſs affinity than 
any of the reſt with Alkalis. Nevertheleſs this Salt 
becomes in time a true Vitriolated Tartar, becauſe 
the ſulphureous part which weakened its Acid 


eaſily quits it and flies off, 


2 


* » * „— 
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FRM SES NM 
To concentrate the Vitriolic Acid. 


ſet this retort in the ſand-bath of a reyerberating 


furnace: fit to it a receiver; lute it on, and give a 
gradual fire. There will come over into the recei- 
ver a clear liquor, the firſt drops of which will be 


but faintly Acid: this is the moſt aqueous part. 


When the drops begin to follow one another 
much more ſlowly, raiſe your fire, till the liquor be- 
gin to bubble a little in the middle. Keep it thus 

ently boiling, till one half or two thirds thereof 
- come. over into the receiver. Then let your 
veſſels cool; unlute them; what remains in the re- 
tort pour into a cryſtal bottle, and ſtop it exactly 


Wich a glaſs ſtopple rubbed with emeryr. 
. 038 ER 
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ARE the Vitriglic Acid you intend to concen- 
1 trate, that is, to dephlegmate and make 
ſtronger: pour it into a good glaſs retort, of ſuch a 
ſize that your quantity of Acid may but half fill itg 


7 
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SERVA T TON 


TAE Acid obtained from Sulphur i is generally 
vi aqueous; either becauſe in preparing it water 
muſt neceſſarily be adminiſtered, that it may unite 
therewith as it ſeparates from the Sulphur; or be- 
cauſe it is ſo greedy of moiſture as to attract a great 
deal from the air, which muſt needs be admitted to 
make the Sulphur burn. 

The Acid obtained from Vitriol, excepting thar: 7 
which riſes laſt, is alſo mixed with a pretty conſide. 
rable quantity of phlegm; becauſe the Vitriol, 
though calcined, ſtill retains a great deal thereof, 
which. riſes with the Acid in diſtillation. Now, as 
there are many chymical experiments that will not 
| Tucceed without Acids exceedingly dephlegmated, 
it. is proper to have in a laboratory all the Acids 
thus conditioned ; becauſe if they happen to be 
too ſtrong for particular operations, as 15 ſometimes 
the caſe, it is very eaſy to lower:them to the defired 
degree, by adding a ſufficient quantity of water. 

The Vitriolic Acid is much heavier and much 
leſs volatile than water. If therefore a mixture of 
theſe two liquors be expoſed to the fire, the aqueous 
part will riſe with a degree of heat which is not able 
to carry up the Acid : by this means they may be 
* from each other; and thus! 18 the Vitriolic 
Aeid concentrated. * 

Nevertheleſs, as this Acid combines. moſt cloſely | 
with water, and is in a manner ftrongly connected 
with it, the water carries up ſome portion thereof 
along with it; and hence it comes that the liquor 
which riſes into the receiver is Acid: it is called | 
Spit of V7Hhiol, © 

As the fire carries off the moſt aqueous part, | 


the other which remains in the retort increaſes in 


ſpecific gravity. The Acid particles are brought 


nearer together, retain the aqueous: particles more 
e . 
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obſtinately; and therefore to ſeparate them the de- | 
gree « of heat muſt be increaſed. 

It is dual to draw off one half or two thirds of 
the liquor that was put into the retort : but this 
depends on the degree of ſtrength the Acid was of. 
before concentration, and the degree of concentra: 
tion intended to be given it. ; 

If the Acid to be concentrated be Oil of Vitriol, 
from being brown or black it grows clearer as the 
operation adyances, and at laft becomes perfectly 
colourleſs and tranſparent ; becauſe the fat matter, 
which tinged it black, is diſſipated during the pro- 
ceſs. Some of it depoſites a white cryſtalline earth, 

A ſulphureous ſmell is generally perceived about 
the veſſels in this operation. This ariſes from a, 
ſmall portion of the Phlogiſton from which the 
Acid is not free ; and *tis this inflammable matter 
which gives the Oil of Vitriol its black colour: for 

the cleareſt and beſt rectified Oil of Vitriol will be- 
come brown, and even black, in a ſhort time, if any 
inflammable matter, though in a very frmgll quanti- 
ty, be diſſolved therein. 

The veſſels are luted in FEE operation, to prevent 
any loſs of the Spirit of Vitriol, which being ve 
acid is of uſe in many chymical experiments, 4 
may itſelf alſo be again concentrated. 

We obſerved that in this operation it is neceſſiry 
the retort ſhould be of very good glaſs. Indeed 
the Acid is fo active and fo ſtrong, that if the glaſs 

be tender and have a little too much ſalt in its com- 
poſition, it will be ſo corroded thereby that it will 
fall to pieces. | 

Though we directed the retort to be ſer it in a ſand-. 
bath for this operation, it does not follow that it 
may not alſo be placed in a naked fire: on the con- 
trary, when the heat is not conveyed througha bath 
the operation advances faſter, and is much leſs te- 
dious. But then great caution muſt be uſed, and 
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the cloſeſt attention given to the management of 
the fire, which muſt be raiſed by almoſt impercep- 
tible degrees, eſpecially, at the beginning of the 
1 8 otherwiſe it is next to a certainty that 
veſſe]s will break. In general, a naked fire 
may be employed in almoſt all diſtillations which 
require a greater degree of heat than that of boil- 
ing water, or the balneummariz.: the operation will 
be ſooner finiſhed ; but it requires an experienced 
hand, that has by practice acquired a habit of _ 
verning the fire with judgment. 
There is moreover another advantage in not 
ſi the ſand-bath; which i 1s, that if in the time 
© he operation you perceive the fire too fierce, . 
15 can quickly check it, either by ſtopping cloſe 
all the apertures of the furnace, or by drawing out 
all or part of the lighted coals. This inconvenience 
is not near ſo eaſily remedied when you uſe the 
ſand- bath; becauſe when once heated i it retains its 
hegt yery long after the fire is quite extinguiſhed. 


PROCESS YM. 
To decompoſe Vitriolated Tartar by means of the Pblo- 


giſton; or to compoſe Sulphur by e the Vi. 
triolic Acid with the Phlogiſton. 


n equal parts of Vitriolated Tartar, and 
1 very dry Salt of Tartar, ſeparately reduced 
to powder ; add an eighth part of their weight of 
7 duſt; and mix the whole together very 
accurately. Throw this mixture into a red hot 
crucible, placed in a furnace filled with burning 
coals. Cover it very cloſe, and keep it very hot, 
till the mixture melt, which may be known by un- 
e Wring the crucible from time to time. "_ 
WI 
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will then appear a blueiſh flame, accompanied with 


a pungent ſmell of Sulphur. HS 
Take the crucible out of the fire: diſſolve its 
contents in hot water : filter the ſolution through 


brown paper ſupported by a glaſs funnel : drop in- 


to the filtered liquor by little and little any Acid 
whatever. As you add the Acid the liquor will grow 


more and more turbid, and let fall a grey precipi- 
tate. Continue dropping in more Acid till the li- 
quor will yield no more precipitate. Filter it a ſe- 
cond time, to ſeparate it from the precipitate: what 
remains on the filter is a true inflammable Sulphur, 
which you may either melt or ſublime into flowers. 


OBSERVATIONS. 
All. bodies that contain the Vitriolic Acid may 
contribute, as well as Vitriolated Tartar, to the ge- 


neration of Sulphur : ſo that all the neutral Salts ' 
in which this Acid is a principle, the Alums, Sele- 
nites, Gypſums, Vitriols, may be ſubſtituted for it 


in this experiment, All theſe matters, with the ad- 
dition of charcoal-duſt only, being fuſed in a cruci- 
ble, conſtantly produce Sulphur ; becauſe the Vi- 
triolic Acid having a greater affinity with the Phlo- 


giſton than with any thing elſe, will quit its baſis, 


whatever it be, to join with the Phlogiſton of the 
charcoal, and therewith form a Sulphur. ' 


The fixed Alkali added thereto helps to promote 
the fuſion of the ingredients, which is neceſſary for 
effecting the deſired combination. It allo ſerves to 
unite with the Sulphur, when formed; and thus 


makes the combination called Liver of Sulphur, 
which prevents the Sulphur from being conſumed 


as ſoon as formed : for the fixed Alkalis, which are. 


incombuſtible, hinder Sulphur from burning fo 
eaſily as it would do if they were not joined with it. 


They may afterwards be ſeparated from each other, - 


This 


by the means of any Acid whatever. 
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This proceſs, in Which Sulphur i is regenerated, by 
re-combining together the principles of 5 5 it 
was originally compoſed, is one of the moſt beauti- 
ful experiments that modern Chymiſtry hath pro- 
duced. We are indebted for it to M. Stahl; and 


Dr. Geoffroy hath given a F e. account of it 


| 
in the Memoirs of the Academy of Sciences. | 
Before theſe gentlemen Glauber and Boyle had | 
indeed 2 methods of 4 . 0 ee | 
| 

| 

( 


8 0 


proces 125 uniting u the rcp 0 0 


cri part in n e and it can no bene be 


＋ he firſt is that the Vitriolic Aka hath a greater 

affinity with the Phlogiſton than with any other thing; 

ſeeing it quits metallic and earthy ſubſtances, as well 
as Alkaline ſalts, 1 in order to combine therewith; - 

The ſecond is that Sulphur combines with fixed 
Alkalis without ſuffering wy ES acer ſeeing. 
| iy 
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it may be ſeparated from them entire and finaltered; 
and ſeeing that very Sulphur, which is naturally in- 
diſſoluble in water, is rendered ſoluble therein by 
the union it hath contracted with the fixed Alkali. 

The third is that the Vitriolic Acid, which when 
it is pure hath the greateſt affinity with Alkalis of 
any Acid whatever, loſes a great deal of that affinity 
by contracting an union with the Phlogiſton; ſee- 
ing the weakeſt Acids are capable of decompoſing 
the Liver of Sulphur, and ſeparating the Sulphur 
from the Alkali. And this alſo confirms one of the 
general propoſitionsconcerningaffinitiesadvancedin 
our theory; to wit, that the affinities of compound 
or mixed ſubſtances are weaker than thoſe of the 
fame ſubſtances in a purer or more ſimple ſtate. 


Of the NITROUS Aety. 
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To extraff Mitre out of nitrous Earths and Stones, 
De Purification of Salt Petre, Mother” of Nitre, 
Mag neęſia. e „ 
Nu any quantity of nitrons earths or ſtones; 
I «reduce them to powder; and therewith mix 
a third. part of the aſhes of green-wood and quick - 
lime. Put this mixture into a barrel or vat, and. 
pour on it hot water to about twice the weight of 
the whole maſs. Let it ſtand thus for twenty four 
hours, ſtirring it from time to, time with a ſtick. 
Then filter the liquor through brown paper, or paſs 
it through a flannel bag, till it come clear: it will 
then have a yellowiſh colour. Boll this liquor, and 
evaporate till you perceive that a drop of it let fall 
FE FC We a | I | 5 


— —— ac Ana 


———— v3 


— — 
—— 


r 
f 


_— i A RIO pt „ WL ati nets Toa TAL ,"oG . 
, 


240 BE © TOY if, the 


on any cold body coagulates. Then ſtop the va: 
poration, and ſet your liquor in a cool place. In 
the ſpace of four and twehty hours cryſtals will be 
formed in it, the figure of which is that of an hex- 
agonal priſm, having its oppoſite planes 1 


equal, and terminated at each extremity by a Py- 
ramid of the ſame number of ſides. Theſe cryſtals 


will be of a browniſh colour, and deflagrate on a 


live coal. 

Decant the liquor from theſe cryſtals; mix it with 
twice its weight of hot water; evaporate and cryſ- 
tallize as before: Repeat the ſame operation till the 


liquor will yield no more cryſtals: it will then be 
very thick, and goes by the name of Mother of Nitre. 


OBSERVATIONS. 
Ears and ſtones that have been impregnated 


vac 


| = animal or vegetable juices ſuſceptible of pu- 


trefaction, and have been long expoſed to the air, 
but ſheltered from the ſun and rain, are thoſe which 
yield the greateſt quantity of Nitre. But all ſorts 


of earths and ſtones are not equally fit to produce 


it. None is ever found in flints or ſands of a eryſ⸗ 
talline nature. 
Some eitths a "FIRE 8 ſo with Nitre; 


that it effloreſces ſpontaneouſly on their ſurface, in 


the form of a cryſtalline down. This Nitre may be 
collected with brooms, and accordingly has the, 


name of Salt. Petre Swieepings. Some of this fort | is 


brought from India. 

Hitherto we are much in the dark as to the ori: 
gin and generation of Nitre. Some Chymiſts pre- 
tend that the Nitrous Acid is diffuſed through the 
air, and gradually depoſited in ſuch earths and 
ſtones as are qualified to receive it. 

Others, conſidering that none of it is ever ob- 
tained but from earths that have been impregnated 


with MED or animal juices, have from thence. 


concluded 
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concluded thoſe two kingdoms to be the general 
repoſitories of the Nitrous Acid; that if we do not 

erceive it to exiſt in ſuch matters at all, or at leaſt 
in any great quantity, till they have undergone pu- 
trefaction, and are in ſome meaſure incorporated 
with ſuitable earths and ſtones, tis becauſe the Acid 
is ſo entangled with heterogeneous particles that it 
requires the aſſiſtance of putrefaction, and much 
more of filtration through an earth, to diſengage it, 
and enable it to appear in its proper nature. 
Laſtly, others are of opinion that this Acid is no 
other than the univerſal or Vitriolic Acid; diſguiſed 
indeed by a portion of the Phlogiſton, which is com- 
bined with it in a peculiar manner by the means of 
putrefaction. They ground this opinion chiefly 
on the analogy or reſemblance which they find be- 
tween the Nitrous Acid and the Volatile N 
ous Spirit. Its volatility, its pungent ſmell, its 
properties of taking fire, and of deſtroying the blue 


and violet colours of vegetables, ſerve them as lo, | 
many proofs, 
Their opinion is the more probable on this ac- ' 
count, that even though the Nitrous Acid ſhould: 
actually be produced by vegetable and animal ſub- 
ſtances, yet as theſe fubſtances themſelves draw all 
their ny ere principles from the earth, and as 


the Vitriolic Acid is. diffuſed through all the ſoils 
which afford them nouriſhment, there is great rea- 
ſon to think that the Nitrous Acid is no other than 
the Vitriolic Acid altered by the changes and com- 
binations it hath undergone in its paſſage into and 
through thoſe ſubſtances. In 1750 the Royal Aca- 
demy of Sciences at Berlin propoſed an account of 
the generation of Nitre as the ſubject for their 
prize, which was conferred on a Memoir wherein 
this laſt opinion was ſupported by ſome new and 


very judicious experiments. a 
Yau. I. ä be 


WOE — 
2 — 5 


EEG aa . Co ets en ere ARE RR Ge 
Song — — . — 223; — 


242 iure of le 
he proceſs by which our Salt-petre makers ex. 
tract Nitre in quantities, out of rubbyh and nitrous 
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earths, is very nearly the ſame with that here ſet 


down: fo that I ſhall not enter into a. particular 
account of it. 1 ſhall only take notice of one thing, 
which it is of ſome conſequence to know; namely, 


that there is no nitrous earth which does not con- 


_ rain ſea-falt alſo. The greateſt quantities of this 
falt are to be found in thoſe earths which have 


been drenched with urine, or other animal excre- 
ments. Now as the rubbiſh of old houſes in great 


cities is in this claſs, it comes to paſs that when the 
Salt-petre workers evaporate a nitrous lixivium 


drawn from that rubbiſh, as ſoon as the evapora- 
tion is brought to a certain pitch, a great many 
little cryſtals of ſea-falt form in the liquor, and fall 
eee, TEINS; es... 

The Salt-petre workers in France call theſe ſaline 
particles he Grain, and take great care to ſeparate 
them from the liquor, (which as long as it continues 


hot keeps the falt-petre diſſolved) before they ſet it 


to cryſtallize. This fact ſeems a little ſingular, con- 


ſidering that ſea-falt diſſolves in water more eaſily 
than falt-petre, and cryſtallizes with more difficulty. 


In order to diſcover the cauſe of this phenomenon 


wie mult recollect ſome truths delivered in our theo- 


retical Elements. The firſt is, that water can keep 


burt a determinate quantity of any ſalt in ſolution, 


and that if water fully ſaturated with a ſalt be evapo- 
rated, a quantity of ſalt will cryſtallize in proportion 


to the quantity of water evaporated. The ſecond is 
that thoſe ſalts which are the moſt ſoluble in water, 
particularly thoſe which run in the air, will diffolve 


7; whereas much 
| Uts will diſſolve in 
ot and boiling water than in cold water. Theſe 


in cold and in boiling 1 


things being admitted, when we know that ſea-falt 
is one of the firſt fort, and falt-petre of the ſecond, 
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the. reaſon why ſea-falt] precipitates in the prepara-' 
tion of ſalt-petre appears at once. For | 
When the ſolution of ſalt· petre and ſea- ſalt comes 
io be evaporated to ſuch a degree that it contains as 
much ſea: ſalt as it poſſibly can, this ſalt muſt begin 
to cryſtallize, and continue to do fo gradually as 
the evaporation advances. But becauſe at the ſame 
time it does not contain as much falt-petre as · it can 
hold, ſeeing it is capable of diſſolving a much greater 
quantity thereof when it is boiling hot than when 
it is cold, this laſt named ſalt will not cryſtallize ſo 
ſoon. If the evaporation were continued till the. 
caſe of the falt-petre came to be the ſame with that 
of the ſea-ſalt, then the falt-petre alſo would begin 
to cryſtallize gradually in proportion to the water 
evaporated, and the two.falts would continue cryſ- 
| TAN promiſcuouſly together: bur it is never car- 
a 
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: ried ſo far; nor is it ever neceſſary for as the water 
a cools it becomes more and more incapable of hold- 
1 ing in ſolution the fame quantity of W as 
i when 1t was boiling. nas - 
y And then comes the very bets Wok regard to 
. the cryſtallizing of the two falts; for then the Salt- 
: petre ſhoots, and not the Sea-falt. The reaſon of 
4 this fact alſo is founded on what has juſt been ſaid. 
i The Sea-falt, of which cold water will diſſolve as 
I much as boiling water, and which owed its cryſtal- 
5 laing befote only to the evaporation, now ceales to 
1 cryſtallize as ſoon as the evaporation ceaſes; while 
» the Salt-petre, which the water kept diſſolved only 
+ becauſe it was boiling hot, is forced to erytallize 
5 merely by the cooling of the Water. 

45 When the ſolution of Salt- peter has yielded as 
oh many cryſtals of that Salt as it can yield by cooling; 
of it is again evaporated, and being then ſuffered. to 
FR cool yields more cryſtals. And thus they continue 
d, exaporating and cryſtallizing, till the liquor will 
he afford no more cryftals. It is plain that as my Salt- 
| „„ R 2 „„ 
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petre cryſtallizes, the proportion of Sea-ſalt to 
the diſſolving liquor increaſes; and as a certain 
quantity of water evaporates alſo during the time 
employed in cryſtallizing the Salt-petre, a quantity 
of Sea-ſalt, proportioned to the water ſo evaporat- 
ing, muſt cryſtallize in that time: and this 1s the 
reaſon why Salt-petre is adulterated with a mixture 
of Sea-falt. It likewiſe follows that the laſt cryſtals 
of Nitre, obtained from a ſolution of Salt-petre 
and Sea-ſalt, contain much more Sea-falt than the 


* 


firſt. 1 5 
From all that has been ſaid concerning the cryſ- 
tallization of Salt-petre and Sea-falt, it is eaſy to 


deduce the proper way of purifying the former of 


theſe two Salts from a mixture of the latter. For 
this purpoſe, the Salt-petre to be refined need only 
be diffolved in fair water. The proportion between 


the two ſalts in this ſecond ſolution is very different 
from what it was in the former; for it contains no 


more Sea-falt than what had cryſtallized along with 
the Salr-petre under favour of the eyaporation, the 
_ reſt having been left diſſolved in the liquor that re- 
fuſed to yield any more nitrous cryſtals  _ 
As there is therefore a much greater quantity of 
Salr-petre than of Sea-ſalt in this ſecond ſolution, it 
is eaſy to evaporate it to ſuch a degree that a great 
deal of Salt-petre ſhall cryſtallize, while much more 
of the water muſt neceſſarily be evaporated before 
any of the Sea ſalt will cryſtallize. 
However, the Salt-petre is not yet entirely freed 
from all mixture of Sea- ſalt by this firſt purification; 
for the cryſtals obtained from this liquor, in which 
- Sea-falt is diſſolyed, are ſtill encruſted, and, as it 
were, infected therewith: hence it comes, that, to 
refine the Salt- peter thoroughly, theſe cryſtalliza- 
tions muſt be repeated four or five times. 
The Salt-petre men commonly content themſelves 
with cryſtallizing it thrice, and call the produce Salt- 
. i petre 


/ 


— 


PracTICE of CVMITST Rx. 249 
petre of the firſt, ſecond, or third ſhoot, according 


to the number of cryſtallizations it has undergone. _ 


But their beſt refined Salt-petre, even that of the 
third ſhooting, is nor yet ſufficiently pure for Chy- 
mical experiments that require much accuracy: 


ſo that it muſt be further PROT but ll by the 


fame method. 
The Nitrous Acid is not pure in the earths and 
ſtones from which it is extracted. It is combined 
partly with the very earth in which it is formed, and 


partly with the Volatile Alkali produced by the pu- 
trefaction of the vegetable or animal matters that 


* concurred to its generation. A Fixed Alkali and 
Quick- lime are added to the lixivium of a nitrous 
earth, in order to decompoſe the nitrous Salt form- 
ed in that earth, and to ſeparate the Acid from the 


Volatile Alkali and the abſorbent earth with which 


it is united: thence comes that copjous ſediment 
which appears in the lye at the beginning of the 


evaporation, Theſe matters form with that Acid 


a true Nitre, much more capable than the original 
Nitrous Salts of cryſtallization, detonation, and the 


other properties which are eſſential thereto. The | 


baſis of Nitre is therefore a F ixed Alkali mixed 
with a little lime. 

The Mother of Nitre, which will yield no more 
cryſtals, 1 is brown and thick: by 'evaporation over 
a fire jt is further inſpiſſated, and becomes a dry, 
ſolid body ; which however being left to itſelf ſoon 
gives, and runs into a liquor. This water ſtill con- 


tains a good deal of Nitre, Sea-falt, and the Acids 
of theſe Salts united with an abſorbent earth.. It- 
contains moreover a great deal of a fat, viſcid mat- 


ter, which prevents its un 5 
All ſaline ſolutions in general, after having yield- 
ed a certain quantity of cryſtals, grow thick, and 
refuſe to part with any more, though they ſtil con- 
tain _ _ They are all called Mother-waters, as 
R 3 | yi yell 
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well as that which hath yielded Nitre. The Mo- 
ther · waters of different Salts may Prove the ſubjects 


of curious and uſeful enquiries. 


If a Fixed Alkali be mixed with the Mother of 
Nitre, a copious white precipitate immediately falls, 
which being collected and dried is called Magnęſia. 
This 8 is nothing but the abſorbent earth 
that was united with the Nitrous Acid, together 
with a good deal of the lime that was added, and 


was alſo united with that Acid, from which they 


are now ſeparated by the Fixed Alkali, e 


to the uſual laws of affinities. 

The Vitriolic Acid poured upon Mother of Ni- 
tre cauſes many Acid vapours to riſe, which are 
a compound of the nitrous and marine Acids, that 
is, an Aqua regia. On this occaſion allo there falls 


a large quantity of a white powder, which is ſtill 


S 


called Magneſia; yet it differs from the. former in 


that it is not, like it, a pure abſorbent earth, Due 
combined with the Vitriolic Acid. 

An Aqua regis may alſo be drawn from nitrous 
earths by the force of fire only, * the oP 
of ab additament. 
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: Ts 0 PREM Nitre by means of the Phlogiſton. N. 


tre fixed by Charcoal,” Clyfſus of Vitre.. Sal Po- 
. | 


ARE the pureſt Salt-petre i in powder; put it 
| into a large crucible, which it may but half 
fill; ſet the crucible in a common furnace, and ſur- 
round it with coals. When it is red-hot the Nitre 
will melt, and become as fluid as water. Then 


throw into the crucible a ſmall quantity of charcoal-, 
duſt: the Nitre and the charcoal will im mediately de- 
| Lagrate with violence; aw a 5 commotion will be 


Ls | | | , 


.- 
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raiſed, accompanied with a conſiderable hiſſing, and 
abundance of black ſmoke. As the charcoal waſtes, 
che deronation will abate, and ceaſe entirely as ſoon 
as the coal is quite conſumed, > / 


Then throw into the crucible the ſame aue 5 


of charcoal-duft as before, and the ſame phenome- 
na will be repeated. Let this coal alſo be conſum- 
ed: then add more, and go on in the ſame manner 
till you can excite no further deflagration; always 
obſerving to let the burning coal he entirely con- 
ſumed before you add any treſh. When no defla- 


gration enſues, the matter contained in the crucible 


will have loſt much of its fluidity, 


OBSERVATIONS. 


| Ni1TRe will not take fire, unleſs the inflammable 
matter added to it be actually burning, or the Nitre 
elf red-hot, and fo thoroughly ignited as imme- 
diately to kindle it. Therefore, if you would pro- 
cure the An of Nitre with charcoal, and 
make ufe of cold charcoal, as in the proceſs,” the 
Nitre in the crucible muſt be red-hot, and in per- 


* 


— 


fect fuſion: but you may alſo uſe live coals, and 


then the Nitre need not be red-hot: 


It is proper that the crucible uſed in this experi- 


ment ſhould be only half full; for during the deto- 
nation its contents ſwell, and might run over with- 
out this precaution. For the ſame reaſon the char- 
coal-duft is to be thrown in by little and little; and 
that firſt put in muſt be NPE conſumed before 
any freſh be added. = 

The matter remaining in the cratible after the 
operation is a very ſtrong Fixed Alkali, Being ex- 
poſed to the air it quickly attracts the moiſture there- 
of, and runs into a liquor. It is ca alled Alkalizated 
Nitre, or to diſtinguiſh it from Nitre alkalizated by 
other inflammable matters, Nitre fixed by charcoal. 
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However, this Alkali 1s not abſolutely pure. 11 
ſtill contains a portion of the Nitre that hath not 
been decompoſed: for when there remains but a 
little of this Salt mixed with a great quantity of Al- 
kali, which is not inflammable, the Alkali in ſome 
meaſure ſhelters it, coats it over, and obſtructs that 
immediate contact with the inflammable matters 
applied, which is neceſſary to make it deflagrate. 

If the Fixed Alkali be deſired perfectly free from 
any mixture of undecompoſed Nitre, the fire about 
the crucible muſt be conſiderably increaſed as ſoon 
as the detonation is entirely over; the matter muſt 
be made to flow, which requires a much ſtronger 
heat than would melt Nitre, and kept thus in Tu- 
ſion for about an hour. After this no perfect Nitre 
will be found therein: for the little that was left, 1 
being unable to abide the force of the fire, as not 
being extremely fixed, either is entirely diſſipated, 
or loſes its Acid, which i is Carried off by the violence 
of the heat. 

Fixed Nitre contains alſo a portion of the earth 
that conſtituted the baſis of the Nitre, which is no 
other than the lime employed in its, cryſtallization, 
or elſe ſome of the earth with which its Acid was ori- 
ginally combined, and which it retained in cryſtalliz- 

When Nitre is deflagrated with ſuch matters as 
F bed aſhes, theſe aſhes likewiſe furniſh a certain 
quantity of earth, which mixes with the Fixed Al- 
Kali. To ſeparate theſe ſeveral earths from the 
Alkali, nothing more is requiſite than to let it run 
per deliquium, or to diflolve it in water, and filter the 
ſolution through brown paper. Whatever is ſaline 
will paſs through the filtre with the water, and the 
earthy part will be left upon it. 

The Nitrous Acid is not only dimpated during 
the deflagration of the Nitre, but is even deſtroy- 
ed, and perfectly decompoſed. The ſmoke that 
riſes daring the operation has not the leaſt odour of 
N an 
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an Acid. Its nature may be accurately examined 
by catching it in Proper . and ee it 
into a liquor. 

Nitre differs from Sulphur, and from all other in- 
flammable bodies whatever, in this, that the free ac- 
ceſs of the air is indiſpenſably neceſſary to make any 
of the others burn; whereas Nitre, and Nitre only, 


is capable of burning i in cloſe veſſels : and this pro- 


perty furniſhes us with the means of collecting the 
vapours which it diſcharges in deflagration. 


For this purpoſe to a tubulated earthen retort you 


mult fit two-or three large adopters : ſer the retort 
in a furnace; and under it make a fire ſufficient to 


keep its bottom moderately red. Then take a ſmall 


quantity, two or three pinches for example, of a 
mixture of three parts of Nitre with one of char- 
coal-duſt, and drop it into the retort through its 

tube, which muſt be uppermoſt, and immediately 
| ſtopped cloſe. A detonation inſtantly enſues, and 
the vapours that riſe from the inflamed mixture of 
Nitre and charcoal, paſſing out through the neck of 
the retort into the adopters, circulate therein for a 
while, and at laſt condenſe into a liquor. 

When the detonation is over, and the vapours 


condenſed, or nearly ſo, drop into the retort ano- 


ther equal quantity of the mixture; and repeat this 
till you find there is liquor enough in the recipients 
to be examined with eaſe and accuracy. This liquor 
is almoſt inſipid, and ſhews no tokens of acidity; 
or at moſt but very light ones. It is called Me 
of Nitre. 0 

It is eaſy to perceive why wem adopters are re- 
quired in this experiment, and why a very ſmall 
quantity of the mixture muſt be introduced into the 
retort at once. The exploſion, and the quantity of 
air and vapours diſcharged on this occafion, would 
quickly burſt the veſſels, if all theſe precautions 


were not a to. Jie N appears from 
the 
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the terrible effects of gun-powder, which is nothing 
but a compoſition of Nitre, Sulphur, and Charcoal. 


Nitre is alſo decompoſed and takes fire by the 
means of Sulphur; but the circumſtances and the 


reſult differ widely from thoſe produced therewith 


by charcoal, or any other inflammable body. 
Nitre deflagrates with Sulphur on account of the 

Phlogiſton which the latter contains. If one 

of Sulphur be mixed with two or three parts of Ni. 


tre, and the mixture thrown by little and little into 


a red-hot crucible, upon every projection there ariſes 
a detonation accompanied with a vivid flame, 

The vapours diſcharged on this occaſion have 
the mingled ſmell of a Sulphureous Spirit and Spi- 


rit of Nitre; and if they be collected by means of 


a tubulated retort, and ſuch an apparatus of veſſels 
as was uſed in the preceding experiment, the liquor 


contained in the recipients is found to be an actual 


mixture of the Acid of Sulphur, the e anemia 


Spirit, 'and the Acid of Nitre; the firſt being in 


greater quantity than the other 0 and the eon 
greater than the laſt. 

Nor is the remainder after ee ele a F al Al- 
kali, as in the former experiments; but a Neutral 


Salt, conſiſting of the Acid of Sulphur combined 


with the Alkali of Nitre; a fort of Vitriolated Tar- 


tar known in medicine by the name of Sal Poly- 


ehreftum. © 

There are evidently two eſſential Afferenees be- 
tween this laſt experiment and the preceding one. 
What remains after the deflagration of Nitre with 
Sulphur is not a Fixed Alkali: and moreover, the 


vapours emitted in the operation are impregnated 


with a quantity of the Nitrous Acid; which is not the 
caſe when Nitre is decompoſed by any other in 
mable matter which contains no Vitriolic Acid. 
The reaſon of theſe differences is naturally deduce- 
ible from what hath been already faid concerning the 
| properties 
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properties of the Vitrialic and Nitrous Acids, We 
have ſeen that by burning Sulphur its Acid is not 
_ decompoſed, but only ſeparated from its Phlogiſton. 
We alio know that its Acid has a great affinity with 
Fixed Alkalis. Theſe things being granted, it fol- 

lows that, as ſoon as the Nitrous Acid quits its Alka- 
line baſis, by deflagrating with the Phlogiſton of the 
Sulphur, the Acid of this very Sulphur, being ſet 
at hberty by that deflagration, mult unite-with the 
Alkaline baſis deſerted by the Acid of Nitre, and 
therewith form a Neutral Salt, Hence, inſtead of 
a Fixed Alkali, we find at the end of the operation 
a ſort of Vitriolated Tartar ; the Acids of Sulphur 
and of Vitriol being the ſame, as is evident from 
what hath been above ſaid concerning them. 

In order to diſcover the cauſe of the other pheno- 

menon, we mult recollect two things advanced ig 
our. Elements of the Theory; to wit, that the af 
finity of the Vitriolic Acid with Fixed Alkalis is 
greater than that of the Nitrous Acid; and again, 
chat the N itrous Acid is not capable of combining and 
taking fire with the Phlogiſton, but when it is in the 
form of a Neutral Salt, that is, when it is united 
with ſome alkaline, earthy, or metallic baſis. If 
theſe two principles be applied to the effect in queſ- 
tion, the ſolution is eaſy and natural. For, in the 
deflagration of Nitre with Sulphuf, the Phlogiſton 
is not the only ſubſtance capable of ſeparating the 
Nitrous Acid from its baſis: the Acidof the Sulphur, 
more and more of which is ſet at liberty as the Phlo- 
giſton is conſumed, is allo capable of producing 
the ſame effect; but with this difference, that the 
portion of the Nitrous Acid which is detached from 
its Alkali by the Phlogiſton is at the ſame inſtant 

ſet on fire and decompoſed by that union; where- 
as the portion thereof which is ſeparated by the 
Vitriolic Acid, being when ſo ſeparated incapable 
of uniting with the Phlogiſton, and of W 

CN: | e there- 
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therewith, is preſerved entire, and riſes in vapours, 


together with that portion of the Vitriolic Acid 
which could not unite with the baſis of the Nitre. 
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| 7 0 decompoſe Nitre by. means of the Vitriolic Acid. 
* The Smoking Spirit of Nitre. Sal de duobus. The 
 - Purification of Spirit of Nitre. 55 | 
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FAKE equal parts of well purified Nitre and 


Green Vitriol: dry the Nitre thoroughly, and 
bruiſe it to a fine powder. Calcine the Vitriol to 
redneſs: reduce it likewiſe to a very fine powder; 


and mingle theſe two ſubſtances well together. Put 


the mixture into an'earthen long-neck, or a good 


dalf full. SETS 
Set this veſſel in a reverberating furnace covered 


with its dome; apply a large glaſs receiver, have 
ing a ſmall hole in its body, ſtopped with a little 


lute. Let this receiver be accurately luted to the 
retort with the fat lute, and the joint covered with a 
flip of canvas ſmeared with lute made of quicklime 
and the white of ap egg. Heat the veſſels very gra- 
dually. The receiver will ſoon be filled with very 
denfe red vapours, and drops will begin to diſtill 
from the noſe of the retort. | 111 


Continue the diſtillation, encreaſing the fire a lit - 


tle when you obſerve the drops to follow each other 
but ſlowly, fo that above two thirds of a minute 
paſſes between them; and, in order to let out the re- 
dundant vapours, open the ſmall hole in the re- 


ceiver from time to time. Towards the end of the 
operation raiſe the fire ſo as to make the retort 


red. When you find that, even when the retort is 
red-hot, nothing more comes over, unlute the re- 


ceiver, and without delay pour the liquor it con- 
TT. tains 
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{s retort coated, of ſuch a ſize that it may be but 
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tains into a cryſtal bottle, and cloſe it with a cryſtal 
ſtopple ground in its neck with emery. This liquor 
will be of a reddiſh yellow colour, ſmoking exceed- 
ingly, and the bottle containing it will be conſtant- 
ly filled with red fumes like thoſe obſerved in the 
receiver. 4 5 A 
O BSERVATIO NS. 
Tux Vitriolic Acid having a greater affinity with 
Fixed Alkalis than with any other ſubſtance, the 
Phlogiſton excepted, and being in the Vitriol united 
with a ferruginous baſis, will naturally quit that ba- 
ſis to join with the Fixed Alkali of the Nitre; the 
Acid whereof being weaker than the Vitriolic, as 
we have already obſerved on ſeveral occaſions, muſt 
needs be thereby expelled from its baſis. The Ni- 
tre therefore is decompoſed by the Vitriol, and its 
Acid being ſet at liberty, is carried up by the force 
of the fire. „„ CE = 
Indeed the Nitrous Acid, being thus ſeparated 
from its alkaline baſis, might be expected to com- 
bine with the ferruginous Palis of the Vitriol: but 
as it has, like all other Acids, much leſs affinity 
with Metallic ſubſtances than with Alkalis, even a 
moderate degree of fire is ſufficient to ſeparate it 
from them. Moreover, this Acid hath either no 
effect, or very little, upon iron that has loſt much 
of its Phlogiſton by contracting an union with any 
Acid; which is the caſe of the ferruginous baſis of 
Vitriol. | Lp | 
By the proceſs here delivered a very ſtrong, per- 
fectly dephlegmated, and vaſtly ſmoking Spirit of 
Nitre is obtained. If the precautions of drying the 
Nitre and calcining the Vitriol be neglected, the 
Acid that comes over, greedily attracting the water 
contained in theſe ſalts, will be very aqueous, will 
not ſmoke, and will be almoſt colourleſs, with a 
very flight tinge of lemon. : 
The 
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The fumes of highly concentrated Spirit of Ni. 
tre, ſuch as that obtained by the above proceſs, are 
light, corroſive, and very dangerous to the lungs; 


7 betty no other than the moſt dephlegmated part of 
the 10 U 
lates the veſſels, or pours the liquor out of the re- 


itrous Acid. The perſon therefore who un- 


ceiver into the battle, ought with the greateſt cau- 
tion to avoid drawing them in with his breath; and 
for that reaſon ought to place himſelf ſo that a cur- 
rent of air, either natural or artificial, may carry 
them off another way. It is alſo neceſſary that 
care be taken, during the operation, to give the 
vapours a little vent every new and then, by open- 
ing the ſmall hole in the recipient; for they are ſo 
elaſtic, that, if too cloſely confined, they will burſt 
the veſſels. 6%; ĩ od ao wh 
When the operation is over, you will find a red 
maſs at the bottom of the retort, caſt as it were in 


a mould. This is a Neutral Salt of the nature of 


Vitriolated Tartar, reſulting from the union of the 
Acid of the Vitriol with the Alkaline baſis of the 
mr FE 
The ferruginous baſis of the Vitriol, which is mix- 
ed with this falt, gives it the red colöur. To ſepa- 
rate it therefrom, you muſt pulveriſe it, diſſolve it 
in boiling water, and filter the ſolution ſeveral times 
through brown paper; becauſe the ferruginous, 
earth of the vitriol is ſo fine, that ſome of it will 


paſs through the firſt time. When the ſolution 1s 
very clear, and depoſites no. ſediment, let it be 
ſet to ſhoot, and it will yield cryſtals of Vitriolated 


Tattar; to which Chymiſts have given the peculiar 

title of Sal de duobus. F 
In this Caput mortuum we frequently find, beſides 
the ferruginous earth of Vitriol, a portion of Nitre 
and Vitriol not decompoſed; either becauſe the two 
falts were not thoroughly mingled, or becauſe 555 
| 3 re 
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fire was not raiſed high enough towards the end of 
the operation. hols 

Nitre may alfo be decompoſed, and i its Acid 10. 
tained, by the interpoſition of any of the other Vi- 
triols, Alums, Gypſums, Boles, Clays; in ſhorr, 
by means of any compound in. whieh the Vitriolic 
Acid is found, provided i it have not a F ixed Alkali 
for its baſis. 

The diſtillers of Aqua at, who. make lars 


quantities at a time, and who uſe the leaſt charge- | 


able methods, dotheir buſineſs by the means of earths 
impregnated with the Vitriolic Acid; ſuch as Clays 
and Boles. With theſe earths they accurately mix 
the Nitre from which they intend to draw their Spi- 
rit: this mixture they, put into large oblong earthen 
| pots, having a very ſhort curved neck, which en- 
ters a recipient of the ſame matter and form. Theſe 
veſſels they place in two rows oppoſite to each other 
in long furnaces, and cover them over with bricks 
cemented with Windſor-loam, which ſerves for a 


reverberatory: then they light the fire in the fur- 
nace, making it at firſt very ſmall, only to warm 


the veſſels; after which they threw: in wood, and 
raiſe the fire till the pots grow quite red- hot, in 
which degree they keep it up till che diſtillation 18 
entirely finiſned. 

The Acid of Nitre may alſo be feptirnted; from 
its baſis by means of the pure Vitriolic Acid. For 
this, purpoſe the Nitre from which you mean to ex- 
tract the Acid muſt be finely pulverized, put into a 
glaſs retort, and a third of its weight of concen- 
trated Oil of Vitriol poured on it: the retort muſt 
be placed in a reverberating furnace, and a receiver, 
like that uſed in the preceding operation, 'exped!- 
tiouſly applied. | 

As ſoon as the Oil of Vitriol touches the Nitre 
the mixture grows hot, and copious red fumes 

- begin 
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, cauſe t the Vitriolic Acid, being clogged by no baſis, 


and in taking it out of the receiver.. 


3 — ——— ů s 
* 
- 


If the Acid be diſtilled with a view to ſuch experi- 


perfectly cleanſed from the Vitriolic taint. 
with very pure Nitre, and diſtilling it a ſecond 
time. The Vitriolic Acid, with which this Spirit of 


Alkaline baſis, and bee a Sar e N ; 
| of n N Krous Weid. , | 


begin to appear: ſome drops. of the Acid come 
over even before the fire is kindled in the furnace. 
On this occaſion the fire muſt be moderate; be- 


acts upon the Nitre much more briſkly, and with 
much greater effect, than when it is not pure. 
This operation may be performed by a ſand heat; 
which is a ſpeedy and commodious way of obtaining 
the Nitrous Acid. In other reſpects the precautions 
recommended in the preceding experiment muſt be 
carefully obſerved here, both in ciffling the W 


Y 


The Spirit of Nitre extracted by this 3 is 
as ſtrong, and ſmokes as much, as that obtained by 
calcined Vitriol, provided the oil of Vitriol made 
ule of be well concentrated; but it is generally 
tainted by the admixture of a fmall Portion of the 
Vitriolic Acid, which, having no baſis of its own 
to reſtrain it, is carried up by the heat before it can 
lay hold of the baſis of the Nitre. 

There are ſeveral experiments in Chymiſtry chat 
ſucceed equally well whether the Nitrous Acid be or 
be not thus adulterated with a mixture of the Vitri- 
olic Acid; but there are ſome, as we ſhall ſee, that 
will not ſucceed without a Spirit of Nitre ſo mixed. 


+ £ 


ments, it muſt be kept as it is. But moſt experi- 
ments require the Spirit of Nitre to be abſolutely 
pure; and if it be intended for ſuch, it ous be- 


This 1s. eaſily effected by mixing your Spirit ö 


Nitre is adulterated, coming in contact with a great 
quantity of undecompoſed Nitre, unites with its 
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In the retort made uſe of to diſtill the Nitrous 
Acid, by means of the pure Vitriolic Acid, is found 
a Caput mortuum differing from that left after the 
diſtillation of the ſame Acid by the interpoſition 


of Vitriol, in as much as it contains no red ferrugi- 


nous earth. This is a very white ſaline maſs; 
moulded in the bottom of the retort : if you pound 


it, diſſolve it in boiling water, and evaporate the, 


ſolution, it will ſhoot into cryſtals of Vitrlolated 


Tartar : ſometimes alſo it contains a portion of un- 


decompoſed Nitre, which ſhoots after the Vitriolat- 


ed Tartar, becauſe it is much more ſoluble in water. 
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To extra Sta-Salt from Seti-Water, and from Brint- | 


Springs. Epſom Salt. © 8 


wholly of little cryſtals of ſalt juſt beginning to 


ſhoot: now ſlacken the fire, that the brine may 


evaporate more flowly, and without any agitation. 
The cryſtals, which at firſt were very ſmall, will 
become larger, and form hollow truncated pyra- 
mids, the apices whereof will point downwards, and 
their baſes be even with the ſurface of the liquor. 


Theſe pyramidal cryſtals are only collections of 


ſmall cubical cryſtals concreted into this form. 


F the ſalt water from which you intend 
to extract the Salt: evaporate it by boiling till 
you ſee on its ſurface a dark pellicle: this conſiſts 


When | 
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When they have acquired a certain magnitude 
they fall to the bottom of the liquor. When they 
come to be in ſuch heaps as almoſt to reach the ſur- 
face of the liquors decant it from them, and con- 


tinue the FRI all no more GO of Bet. 
fait will ſhoot, 


OBSERVATIONS. 


1 Tu Acid of Sea-falt i is ſcarce ever n either | 
in Sea-water or in the earth, otherwiſe than united 
with a fixed Alkali of a particular kind, which is 
its natural baſis; and conſequently it is in the form 
of a Neutral Salt. This Salt is plentifully diſſolved 
I in the waters of the ocean, and when obtained 
therefrom bears the name of Sea- Salt. It is alſo 
found in the earth in vaſt cryſtalline maſſes, and is 
then called Sal-Gem : ſo that Sea-Salt and Sal- Gem 
are but one and the ſame ſort of Salt, differing 
very little from each other, except as to the Places 
4 where they are found. 
In the earth are alſo found forings' and foun- 
| rains, whoſe waters are ſtrong brines, a great deal. 
of Sea-Salt being diſſolved in them; Theſe ſprings 
either riſe directly from the Sea, or run through 
fome mines of Sal-Gem, of which they take up a 
quantity in their paſſage. 
As the ſame, or atleaſt nearly the ſame, quantity 
of Sea-ſalt will continue diſſolved in cold water as 
boiling water will take up, it cannot ſhoot,” as Nitre 
does, by the mere cooling of the water in which it 
is diffolved : it cryſtallizes only by the means of 
evaporation, .which continually leflens the propor- 
tion of the water to the Salt ; ſo that it is always 
capable of containing juſt ſo much the leſs hen 
the more there is cryſtallized. 0 - 
Ihe brine ſhould not boil after you perceive the 
pellicle of little cryſtals beginning to form on its ſur- 


A face; for the calmneſs « the liquor allows K. to 
| | form 


OO 
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form more regularly, and become larger. Nor af- 
ter this ſhould the evaporation be hurried on too 
faſt; for a ſaline cruſt would form on the liquor, 
which, by preventing the vapours from being car 
ried off, would obſtru& the cryſtallization. - pat 
I the evaporation be continued after the liquor | 
ceaſes to yield any cryſtals of Sea- ſalt, other cryſtals 
will be obtained of an oblong four-ſided form, 
which have a bitter taſte, and are almoſt always 
moiſt. This ſort of Salt is known by the name of 
Epſom Salt, which it owes to a falt ſpring in Eng- 
land, from the water of which it was firſt extract- 
ed. This Salt, or rather ſaline comp und, i is a Cons 
geries of Glauber's Salt and Sea-ſalt, in a manner 
confounded together, and mixed with ſome of the 
Mother of Sea-falt, in wich is contained a kind of 
bituminous marter: © Thefe two Neutral Salts, 
which conſtitute the Epſom Salt, may be eaſily. ſe- 
parated from each other, by means of erpſtalliaa. 
tion only. Epſom Salt is purgative and bitter; 
and therefore ahb Set Catharticum Amarum, or 
| bitter purging Salts. who 
| There are different methods uſed in great works 
for obtainin Sea- ſalt out of water in which it is 
diſſolved. The ſimpleſt and eaſieſt is that practiſed 
in France, a in all thoſe countries Which are not 
colder,” On the ſeaà ſhore they lay out a forrof broad 
ſhallow pits, pans; or rather ponds, which the ſea 
fills with the tide of flood, When the ponds are 
thus filled, they ſtop their communication with the 
ſea, and leave the water to evaporate by the heat 
of the ſun; by which means all the Salt contained in 
it neceſſarily cryſtallizes. Theſe pits are called Salt 
Ponds:* Salt can be made in this way in the ſum- 
mer- time only; at leaſt in France, and other coun- 
tries of the ſame temperature: for during the win- 
ter, when the ſun has leſs power and rains are fre- 
e this rage is not practicable. 
82 0! For 
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For this * as it often rains in the province 


of Normandy, the inhabitants take another way to 


extract Salt from ſea- water. The labourers em- 


ployed for this purpoſe raiſe heaps of ſand on the 


ſhore, ſo that the tide waters and drenches them 


' when it flows; and leaves the ſand dry when it ebbs. 
During the interval between two tides of flood the 


ſun and the air eaſily carry off the moiſture that was 
left, and ſo the ſand remains impregnated with all 


the Salt that was contained in the evaporated water. 


Thus they let it acquire as much falt as it can by 
ſeveral returns of flood, and then waſh it out with 
freſh water, which they evaporate over a t in 
leaden boilers. 

Jo obtain the Salt 80851 bre nag ten water 
need only be evaporated: but as ſeveral of theſe 
ſprings contain too little Salt to pay the charges that 
would be incurred, if the evaporation were effected 
by the force of fire only, the manufacturers have 
fallen upon a leſs expenſive method of getting rid 
of the Der, part of the water, and preparing the 


brine for cryſtallization, in much leſs time, and with 
much leſs re, than would otherwiſe have been ne· 
3 | 


The Wetbod bonn in makin the water fall 
from 4 certain heighth on a great many ſmall ſpars 
of wood, which divide it into particles like rain. 
This is performed under ſheds open to all the winds, 
which paſs freely through this artificiabſhower, By 


this means the water preſents to the air a great ex - 
tent of ſurface, being indeeck reduced almoſt _— 
to ſurface, and the evaporation is carried on wit 


great eaſe and expedition. The water is raiſed by 


1 to the ee from which i it is REINER to 
fall“. / TO BIO AGTT B 
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»The Marquis de Monaſeabor” in a Memoir rend bete 


the Academy of Sciences, propoſes a new method of effecting 


theſe cv-porations, together with ſome conſiderable improve- 
ments 
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| pennen concerning the decompoſfition of Ft ſalt; 
by means of the Phlogiſton. Kunckels Phoſphorus. 


"0 F pure urine that has fermented five or fix 
cc days take a quantity in proportion to 
« the quantity of Phoſphorus you intend to make: 


e jt requires about one third part of a hogſhead ro 


« make a dram of Phoſphorus. Evaporate it in 
« jron pans, till it become clotted, hard, black, 
« and nearly:like chimney-ſoot ; at which time it 
« will be reduced to about, a fixtieth part of its ori- 
„ ginal'weight before evaporation. 

When the urine is brought to this condition 
put ĩt in ſeveral portions into ſo many iron pots, 


under which you muſt keep a pre tty briſk fire 


& ſo as to make their bottoms red, and ſtir it in- 


* ceflantly till the volatile ſalt and the fetid oil be 


almoſt wholly diffipated, till the matter ceaſe to 
emit any ſmoke, and till it ſmell like peach - bloſ- 


“ ſoms. Then put out the fire, and pour on the 


„ matter, which will now be reduced to a powder, 


c ſomewhat more than twice its weight of warm wa- 


ter. Stir it about in this water, and leave it to 


e ſoak therein for twenty four hours. Pour off the 


«water: by inclination; dry the drenched matter, 


< andpulverize it. The previous calcination carries 


off from the matter about a third of its weight, 


£ , 


and the lixiviation waſhes out half the remainder. | 
„With what remains thus calcined, waſhed, _ 


« and ins | mix half its Wa of gravel, or yel- 


e 1 Tr we? 


ments in the Rey FEW and Aifpobtion of\ the buildings e 
for that purpoſe. They are called by the French Batiments de 


Graduation ; n may OP en be rendered Brine- 
8 3 Es. 
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„low freeſtone raſped, having ſifted out and 


te N away all the fineſt particles. River - ſand 
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ce 
cc 
66 
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js not proper on this occaſion, becauſe it flies in 


a hot fire. Then add to this mixture a ſixteenth 
part of its weight of charcoal, made of beech, or 
of any other wood except oak, becauſe that alſo 
flies. Moiſton the whole with as much water as 


will bring it to a ſtiff paſte, by working and 


Ekneading it with your hands: now introduce it 


into your retort, taking care not to daub its 


neck. The retort muſt be of the beſt earth, 


C 


and of ſuch a ſize, that when: your matter is in 
it, a full third thereof ſhall ſtill be empty. 


Place your retort, thus charged, in a reverbe · 
rating furnace, ſo proportioned, that there may 


be an interval of two inches all round between the 


ſides of the furnace and the bowl of the retort, 


even where it contracts to form the neck, which 


ſhould ſtand inclined at an angle of ſixty degrees. 
Stop all the apertures of the furnace, except the 


doars of the fire-place and aſn-hole. 


Fit on to the retort a large glaſs 1 dus 
$6 thirds full of water, and lute. them together, as 


in diſtilling the Smoaking Spirit af Nitre. In the 


hinder part of this ballon, a little above the ſur- 


face of the water, a ſmall hole muſt be bored. 
This hole is to be ſtopped with a ſmall peg of 


birch-· wood, which muſt ſlip in and out very ea- 


fily, and have a ſmall knob to prevent its falling 


into the ballon. This peg is to be pulled out 


from time to time, that by applying the hand 


to the hole it may be known whether the air, 
* rarefied by the hear of the retort, iſſues out with 


too much or too little force. 


If the air ruſhes out with too a; ra May, 
te 


and with a hiſſing noiſe, the door of the ath-hole 


muſt be entirely ſhut, in order to ſlacken the fire. 
15 it do not firike pretty * againſt the hand, 


Fe that 


* 
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66 * door muſt be opened wider, and large coals 
« thrown into the ee to ae the fire im- 
« mediatel y. 

e Nh operation uſually laſts four and twenty 
„ hours; and the following ſigns ſhew that it will 
« ſucceed, provided the retort reſiſt the fire. 


_< You mult begin the operation with putting 
« ſome unlighted charcoal in the aſh-hole, and a 


„ little lighted charcoal at the door thereof, in or- 
der to warm the retort very ſlowly. When the 


« whole is kindled, puſh it into the aſh-hole, and 
« cloſe the door thereof with a tile. This moderate 
heat brings over the phlegm of the mixture. 
« The fame degree of fire muſt be kept up four 
« hours, after which ſome coals: may be laid on 


the grate of the fire-place, which the fire under- 


« neath will kindle by degrees. With this ſecond | 
heat brought nearer the retort, the ballon grows 


« warm, and is filled with white vapours, which 


« have the ſmell of fetid oil. In four hours after, 

« this veſſel will grow cool and clear; and then 
you mult open the door of the aſh-hole one inch, 
throw freſh coals into the fire-place every three 
minutes, and every time ſhut the door of it, left 


„the cold air from without ſhould ſtrike againſt 
s the bottom of the retort and crack it. 


« Whenthe fire has been kept up to this degree 

« for about two hours, the inſide of the ballon be- 
« gins to be netted over with a volatile falt of a 
« ſingular nature, which cannot be driven up but 
« by a very violent fire, and which ſmells pretty 
« ſtrong. of peach-kernels. Care muſt be taken 
* that 8 concrete ſalt do not ſtop the little hole in 
* the ballon: for in that caſe it would burſt, the 
< retort being then red-hot, and the air exceedingly 
e rarefied, The water in the ballon, being heated 
+ a2. the n, of the furnace, exhales vapours 
| ELL 84 | which 


— 
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hib Adele this ſprigged ſalt, and the ballon 


clears up in half an hour after it has ceaſed riſing, 


In about three hours from the firſt appearance 


7 


* 


x 
* 7 
| 


may juſt 


of this fait; the ballom is again filled with hew va. 


. eee which ſmell like Sal Ammoniac thrown 


on burning coals.” They condenſe on the ſides 


the receiver into a ſalt which is not branched 
Ike the former, but appears in long perpendi. 


cular ſtreaks, which the vapours of the water dg 


not diſſolve. Theſe white vapours are the fore. 


runners of the Phoſphorus, and a little before 
they ceaſe to riſe they loſe their firft ſmell of Sal 
Ammoniac, and acquire the odour of garlick. 
As they aſcend with great rapidity, the little 
hole muſt be frequently opened, to obſerve whe- 
© ther the hiſſing be not too ſtrong : for in that 
caſe it would be neceſſary to ſhut the door of the 
aſh- hole quite cloſe. Theſe white vapours con- 
tinue two hours. When you find they ceaſe 
riſing, make a ſmall paſſage through the dome, 
by een dere of its regiſters, that the flame 
gin to draw. Keep up the fire in 
this mean ſtate till the n volatil 
begin to appear. 1 0 


ons: <-a0dq 


4 > 


This appears in obo 1 hours after the 


white vapours firſt begin to riſe. In order to diſ- 


cover it, pull out the little birchen peg once 
every minute, and rub it againſt ſome hot part 


of the furnace, where it will leave a trail wr light, 


if there be any Phoſphorus upon it. 


Soon after you obſerve this fign, chews will iſ. 


= & 


ſue out through the little hole of the ballon a 
ſtream of blueiſn light, which continues of a 
greater or ſhorter extent to the end of the opera- 
tion. This ſtream or ſpout of light does not burn. 


If you hold your finger againſt it for twenty or 
. OE —— light will adhere to ie; and if 

| a 
you 


When you obſerve this, you muſt manage the 
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« you rub that finger over your hand, the light 
c will beſmear it, and render it luminous. 
But from time to time this ſtreamer darts out 
« to the length of ſeven or eight inches, ſnapping 
« and emitting ſparks of fire; and then it burns 
« all combuſtible bodies that come in its way. 


66 fire very warily, and ſhut the door of the aſh- 
_ « hole quite cloſe, yet without ceafing to throw 
« coals into the fire- place every two minutes, 
The Volatile Phoſphorus continues two hours; 
« after which the little ſpout of light contracts to 
« the length of a line or two: and now is the time 
for puſhing your fire to the utmoſt: immediately 
« {et the door of the aſh- hole wide open, throw bil- 
lets of wood into it, unſtop all the regiſters of the 
« reverberatory, ſupply the fire- place with large 
„ coals every minute: in ſhort, for ſix or ſeven 
„ hours all the inſide of the furnace muſt be kept 
of a white heat, ſo that the retort ſhall not be 
* Hing 7 4 To on qramagg rn fy 
en this fierce extremity of heat the true Phoſ- 
“ phorus diſtills like an oil, or ike melted wax: 
one part thereof floats on the water in the reci- 
pient, the other falls to the bottom. At laſt, 
6 the operation is known to be quite over when the 
„ upper part of the ballon, in which the volatile 
Pheſphorus appears condenſed in a blackiſh film, 
begins to grow red: for this ſhews that the 
<«< Phoſphorus is burnt where the red ſpot appears. 
Fou muſt now ſtop all the regiſters, and ſhut all 
the doors of the furnace, in order to ſmother the 
* fire; and then cloſe up the little hole in the bal- 
jon with fat lute or bees. Wax. In this condition 
* the whole muſt be left for two days; becauſe 
* the veſſels muſt not be ſeparated till they are 
perfectly cold, left the Phoſphorus ſhould take 


1 Wa of tle 
e As ſoon as the fire is out, the ballon, which 
js then in the dark, preſents a moſt agreeable 
e object: all the empty part-thereof aboye the wa- 
e ter ſeems filled with a beautiful blue light: 
* which continues for ſeven or eight hours, or as 
Kb long as the ballon keeps warm, never 8 
ing till it is cooled. 
When the furnace is quite cold take out the 
<< yeſſels, and ſeparate them from each other as 
"= neatly as poſſible. . With a linen cloth wipe aw 
1 50 black ſtuff you find in the mouth of the 
20 ballon; for if that Sith ſhould mix with the Phoſ. 
« phorus, it would hinder it from being tranſpa- 
e rent when moulded. This muſt be done with 
' 4 great expedition: after which pour into the bal- 
<« Jon two or three quarts of cold water, to accele- 
„rate the precipitation of the Phoſphorus that 
e ſwims at top. Then agitate the water in the bal. 
4e Jon, to rinſe out all the Phoſphorus that may 
64 ſtick to the ſides; pour out all the water thus 
&© ſhaken and tur bid, into a very clean earthen pan, 
4 and let it ſtandl till it grows clear. Then decant 
“this firſt uſeleſs water, and on the blackiſh ſedi- 
| e ment, left at the bottom of the pour ſome 
= ' 4 boiling water to melt the r which 
i ** thereupon unites with the fuliginous matter, or 
<« volatile Phoſphorus, that precipitated with it, both 
<< together forming a mals of the colour of ſlate. 
Men this water, in which you have melted the 
“ Phoſphorus, is cool enough, take out the Phoſ- 
* throw it into cold water, and therein 
break it into little bits in order to mould it. 
„Then take a matras, having a long neck 
1 c ſomewhat wider next the body than at its 
. « mouth: cut off half the body, ſo as to make a 
„ funnel of the neck - part, the ſmaller end of which 
c muſt be ſtopped with a cork. The firſt mould 
3 "Og thus tt * it endwiſe, with 50 
mouth 
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„mouth uppermoſt, in a veſſel full of boiling wa. 
« ter, and fill it with that water. Into this funnel 


„ throw the little bits of your ſlate-like maſs, 


« which will melt again in this hot water, and fall 
« ſo melted to the botttom of the tube, Stir this 
« melted matter with an iron wire, to promote the 
« ſeparation of the Phoſphorus from the fuliginous 


% matter with which it is fouled, and which, being 


6 leſs ponderous than the Phoſphorus, will gra- 
«* dually riſe above it towards the upper part of 
« rhe CR. ow i ln ds a 
Keep the water in the veſſel as hot as at firſt, 


« till on taking out the tube you ſee the Phoſpho- 
% rus clean and tranſparent. Let the clear tube 
e cool a little, and then ſet it in cold water, where 


„ the Phoſphorus will congeal as it cools. When 
« jt is perfectly congealed, pull out the cork, and 
« with A ſmall rod, near AS big as the tube, puſh 
the cylinder of Phoſphorus towards the mouth 


« of the funnel, where the feculency lies. Cut 


10 off the black part of the cylinder, and keep it 


apart: for when you have got a quantity thereof, 


you may melt it over again in the ſame manner, 


and ſeparate: the clean Phoſphorus which it ſtill | 
contains. As to the reſt of the cylinder which 


Is clean and tranſparent, if you'intend to mould 


“ it into ſmaller cylinders, you may cut it in 


4 ſlices, and melt it again by the help of boiling 
water in glaſs tubes of ſmaller dimenſions.” 


"DEER ALON. 
| Tais proceſs. for making Phoſphorus is copied 


from the Memoirs of the Academy of Sciences for 


the Year 17373 where it is deſcribed by M. Hellot, 


with ſo much accuracy, clearneſs, and preciſion, 


that I thought I could not do better than tranſcribe 
it, without departing from the author's own expreſ- 


. 


Hons, for the ſake of ſuch as may not have thoſe 
U 1 a Memoirs. 
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Memoirs. We ſhall take occaſion, i in theſe Wi. 


tions, to pointout ſome eſſential circumſtances which 
I have omitted in the deſeription of the Proceſs, that 
L might not break the connection between the phe- 
nomena that happen in the coutſe of this experiment. 
It is proper to obſerve, inthe firſt place, that one 
of the moſt uſual cauſes of Nen of in this ope- 
ration is a defect of the requiſite qualities in the re- 
tort employed. It is abſolutely neceſſary to have 
that veſſel made of the beſt . and ſo well made 
that it ſhall be capable of reſiſting the utmoſt yio- 
lence of fire, continued for a very long time; as 
appears by the deſeription of the proceſs. The 
retorts commonly fold by porters, and other earthen 
ware men, are not fit for this operation; and Mr. 
Hellot was obliged to ſend to: Heſſe-Caſſel for ſuch 
as he wanted. 

We ſhall, in he Stet plate: irs with 
N. Hellot that, before you ſet: your retort in 
4e the furnace, it is proper to make an eſſay of your 


4 matter, to ſee if there be reaſon to hope for ſuc- 


<< ceſs. For this purpoſe put about an ounce chere. 
4 f into a ſmall crucible, and heat it till the veſſel 
< be red. The mixture, after having ſmoked, 
« ought to chop or crack without puffing! up, or 
e even riſing in the leaſt. From theſe cracks will 
< flue undulating flames, white and blueiſh, dart- 
„ing upwards with rapidity. This is the firſt vo- 
<< latile Phoſphorus, which occaſions all the dan- 
ger of the operation. When theſe firſt flaſhes 


are over, increaſe the heat of your matter by 


* laying a 8 live coal upon the crucible. You 
will then ſee the ſecond Phoſphorus; like a lu- 
* minous, ſteady vapour, of a colour inclining to 
< violet, covering the whole ſurface of the matter: 
* it continues = a very long time, and diffuſes a 
«© ſmell of garlick, which is the diftinguiſhing 
220 "odour of of th P „ you are Wy Whe 
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When this luminous vapour is entirely gone. 
« « pour the red hot matter out of the crucible upon 
« an iron plate. If you do not find one drop of ſalt 
in fuſion, but that, on the contrary, the whole 
« falls readily into powder, tis a proof that your 
« matter was ſufficiently lixiviated, and that it 
« contains no more fixed Salt, or Sea-ſalt, if you 
„will, than is requiſite. If you find on the plate 
a drop of ſalt coagulated, it ſhews that there is 
too much left in, and that there is danger of 
your miſcarrying in the operation; becauſe the 
« redundant ſalt would corrode, and eat through 
“ the retort. In this caſe your matter muſt be 
i waſhed again, and then ſufficiently dried.“ 
Our third obſervation ſhall be concerning che 
furnace proper to be employed in this operation. 
This furnace muſt be ſo Nee that within 
a narrow compals it may give a heat at leaſt equal 
to that of a glaſs-houſe furnace, or rather greater, 
eſpecially during the laſt ſeven or eight hours of the 
operation. M. Hellot in his Memoir gives an ex- 
act deſcription of ſuch a furnace. . 
As certain accidents may happen in the cours 
«of the operation, ſome precautions are to be taxen 
« againſt them. For inſtance, if the ballon ſhould 
„break while the Phoſphorus is diſtilling, and any 
of it ſhould: falb on combuſtible bodies, it would 
« ſet them on fire, and probably burn the laborato- 
ry, becauſe it is not to be exſtinguiſſied without the 
wy «. greateſt difficulty. The furnace muſt therefore be 
< erected under ſome vault, or upon a bed of brick- 
« work raiſed under ſome chimney that draws well: 
nor muſt any furniture or utenſil of wood be left 
near it. If a little faming Phoſphorus ſhould fall 
on a man's, legs or hands, in leſs than three mi- 
nutes it would burn its way to the very bone. In 
Sa fucks wo nyt bur urine —_ OW TOs. 
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e If 15 retort crack while che . 18 
& diſtilling, there is an unſueceſsful end of your 
« operation. It is eaſy to perceive this by the ſtink 
« of garlick which you will ſmell about the fur. 


6 nace; and moreover, the flame that iſſues thro? | 


<« the apertures of the reverberatory will be of 4 
« beautiful violet colour. The Acid of Sea: ſalt 
<« always gives this colour to the flame of ſuch 
„ matters as are burnt along with it. But if the 
50 retort break before the Phoſphorus hath made 
«its appearance, its contents may be ſaved by 
<« throwing, a number of cold bricks into the fire: 
« place, and upon them a little water to quench 
« the fire at once.” All theſe weld obſervations 
we owe alſo to M. Hellot. 
. Phoſphorus here deſcribed was firſt EY Oey 
ed by. a citizen of Hamburgh named Brandt, who 


worked upon. urine in ſearch of the Philoſopher's 


ſtone. Afterwards two other ſkilful Chymiſts, who 
knew. nothing more of the proceſs than that Phoſ- 
phorus was obtained from urine, or in general from 
the human body, likewiſe endeavoured to diſcover 
it; and each of them ſeperately did actually make 
the diſcovery. Theſe two OR were Kunckel 
and Boyle. 


The abit perfefed_ u the diſcovery, and found 


out a method of making it in conſiderable quantities 


A4 t a time; which occaſioned it to be called Kuncke?s 


Phoſphorus. The other, who was an Engliſh gen- 
tleman, had not time to bring his diicovery to per- 
fection, and contented himſelf with lodging a vou- 
cher of his having diſcovered it in the hands of the 
Secretary of the Royal Society of London, who 
gave him a certificate thereof. 


7 5 Nene Brandt, ſays M. Hellot, W had be- | 


fore this ſold his ee to a Chymiſt named Krafft, 
< ſold it afterwards. to ſeveral other perſons, and 
even at a very low rate; and though Mr. Boyle 
| as publiſh- 
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« publiſhed the yrocefs for making i it; yet it is ex- 
« tremely probable that both of them kept in their 
«own hands the maſter-key ; I mean, the particu: 
« lar management neceſſary to make the operation ſuc- 
« ceed'; for till Kunckel found it out, no other 
“ Chymiſt ever made a oh conſiderable N 
0 thereof, except Mr. Godfrey Hank witz, an 
“ Engliſh Chymi, to whom Mr. Boyle revealed a 
« the whole myſtery. _ aps 

_< Nevertheleſs, continues TY we are very far 
« from alledging that all thoſe who have deſcribed 
this operation meaned to impoſe upon the world: 
« but we conceive that moſt of them having ob- 
« ſeryed luminous vapours in the ballon, and ſome 
« ſparks about the juncture of the veſſels, were 
« contented with thoſe appearances. And thus it 
« came to paſs, that, after Kunckel and Boyle 
died, Mr. Godfrey Hankwitz was the only Chy- 

« miſt that could fupply Europe therewith; on 
« which account it is Iikewiſe very well known by 

« the name of Engliſh Phoſphorus.” © * 

* Almoſt all the Ch witz conſider Phoſphorus as a 
ſubſtance conſiſting of the Acid of Sea-ſalt, com- 
bined with the Phlogiſton, in the ſame manner as 
Sulphur conſiſts of the Vitriolic Acid combined 
with the Phlogiſton. This opinion is founded on 
the following principles. 

Firſt, Urine abounds with Sea-ſalt, and contains 
ao a great deal of Phlogiſton: now theſe are the 
ingredients of which they conjecture Phoſphorus to 
be compoſed. 

Secondly,” Phoſphorus has many of the properties 
of Sulphur ; ſuch as being ſoluble in oils ; melting 
with a gentle heat ; being very combuſtible; burn- 
ing without any ſoot ; giving a vivid and bluciſh | 
flame; and laſtly, leaving an acid liquor when 
burnt : ſenſible proofs that it differs From Sulphur 
in nothing but the nature of irs Acid. wack 
I | | Thirdly, 


\ 


* 


272 ETEMENTS of the 


"Thirdly, this Acid of Phoſphorus, being mixed 


with a ſolution of ſilver in Spirit of Nitre, precipi- 
tates the ſilver, and this precipitate is a true Luna 
cornea, Which appears to be more volatile even than 
the common ſort; as M. Hellot tells us, who made 
the experiment. This fact proves inconteſtably 
that the Acid of Phoſphorus is of the ſame nature 
with that of Sea-falt : for all Chymiſts know that 
the property of precipitating ſilver in a. Luna cornea 
belongs to the Marine Acid only. 


Fourthly, M. Stahl obſerves that, if Sea-falt bo 


caſt on live coals, they inſtantly burnwith great acti- 
vity ; then they emit a very vivid flame, and are 


much ſooner conſumed than if none of this Salt had 


touched them; that Sea- ſalt in ſubſtance, which 
will bear the violence of fire a conſiderable. time 
when fuſed in a crucible, without ſuſtaining any ſen- 
ſible diminution, yet evaporates very quickly, and 
is reduced to white flowers, by the immediate con- 
tact of burning coals; and laſtly, that the flame 
which riſes on this occaſion is of a blue colour in- 
clining to violet, eee if it be not thrown di- 
rectl on the coals t emſelves, but kept in fuſion 

amidſt burning coals, in a crucible fo placed that 


2, vapour of the Salt may join with the enflamed 


Phlogiſton as it riſes from the coals. 

Theſe experiments of Mr. Stahl's prove that the 
Phlogiſton acts upon the Acid of Sea-ſalt, even 
while it is combined with its alkaline baſis. The 
flame that appears on this occaſion may be conſi- 


dered as an imperfect Phoſphorus: and indeed its 


colour is exactly like that o Phoſphorus. | 
All the facts above related evince that the Acid 


of Phoſphorus is akin to that of Sea: ſalt; or rather 


that it is the very ſame. But there are other facts 
which prove that this Acid undergoes ſome change 
at leaſt, ſome peculiar preparation, before it enters 
into * ** of a true Phoſphorus, and that, 


when 
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when extricated therefrom by burning, it is not 
a pure Acid of Sea-ſalt, but is ſtill adulterated with 

2 mixture of ſome other ſubſtance, which makes it 
conſiderably different from that Acid: - For theſe 
obſervations we are obliged to M. Marggraff, of 
the Academy of Sciences at Berlin, a celebrated 
Chymiſt. I ſhall preſently give an account of his 
principal experiments as ſuccinctiy as poſſible. 

M. Marggraff hath alſo publiſhed a proceſs for 
makin Phoſphorus, and aſſures us that by means 
—— we may obtain in leſs time, with leſs heat, 
leſs trouble, and leſs expence, a greater quantity of 
Phoſphorus than by any other method. His ope- 
ration is this: 

He takes two pounds of Sal Amend i in pow- 
der, which he mixes accurately with four pounds of 
Minium. This mixture he puts into a glaſs retort, 
and with a graduated fire draws off a very ſharp, 
volatile, urinous ſpirit. 

We obſervedin our theoretical Element that ſome 
metallic ſubſtances have the property of decompoſe- 
ing Sal Ammoniac, and ſeparating its volatile Al- 
kali; concerning which phenomenon we there gave 
our opinion, Minium, which is a calx of lead, is one 
of thoſe metallic ſubſtances. In this experiment it 
decompoſes the Sal Ammoniac, and ſeparates its vo- 
latile Alkali; what remains in the retort is a combi- 
nation of the Minium with the Acid of the Sal Am- 
moniac, which is well known to be the ſame with 
the Marine Acid; and conſequently the reſidue of 
this operation is a ſort of Plumbum corneum. 

The quantity thereof is four pounds eight ounces. 
Of this he mixes three pounds with nine'or ten 
pounds of urine, that has ſtood putrefying for two 
months, evaporated to the conſiſtence of honey. 
Theſe he mixes by little and little in an iron pan 
over the fire, ſtirring the mixture from time to time. 
Then he adds half a pound of charcoal-duſt, and 

Vol. * N evapo- 


—— Inn 4 
—— — - 
” 


* — 5 


evaporates the matter, kept continually ſtirring, till 


the whole be brought to a black powder. He next 
diſtills the mixture in a glaſs retort with degrees of 


fire, which he raiſes towards the end ſo as to make 


the retort red-hot, in order to expell all the urinous 


ſpirit, ſuperfluous oil, and ammoniacal ſalt. The 
diſtillation being finiſhed, there remains nothing in 
the retort but a very friable caput mortuum. 


This remainder he pulveriſes again, and throws a 


pinch thereof on live coals, thereby to diſcover 
whether or no the matter be rightly prepared, and 


in order, for yielding Phoſphorus. If it be fo, it 


preſently emits an arſenical odour, and a blue un- 
dulating flame, which paſſes over the ſurface of the 


| coals like a wave. 


Being thus aſſured of the ſucceſs of his operation, 
he puts one half of his matter, in three equal parts, in- 
to three ſmall earthen German retorts, capable of 
holding about eighteen ounces of water a-piece. 


Theſe three retorts, none of which 1s above three 


quarters full, he places together in one reverberatory 
furnace, built much like thoſe we have deſcribed, ex- 


cept that it is ſo conſtructed as to hold the three re- 


torts diſpoſed in one line, To each retort he lutes a 
recipient ſomething more than half full of water, or- 
dering the whole in ſuch a manner, that the noſes 


of his retorts almoſt touch the ſurface of the water. 


He begins the diſtillation with warming the retorts 
flowly, tor about an hour, by a gentle heat. When 
thet time is elapſed he raiſes the fire gradually, ſo 
that in half an hour more the coals begin to touch 
the bottoms of the retorts. He continues throwin 
coals into the furnace by little and little, till they riſe 
half way the heighth of the retorts ; and in this he 
employs another half hour. Laſtly, in the next half 


hour he raiſes the coals above the bowls of the retorts. 
Then the Phoſphorus begins to aſcend in clouds: 
on this he inſtantly increaſes the heat of the fire as 


much 
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much as poſſible, filling the furnace quite up with 
coals, and making the retorts very red. This de- 
gree of fire cauſes the Phoſphorus to diſtill in drops 
9 fall to the bottom of the water. He keeps 
up this intenſe heat for an hour and half, at the 

Kit of which the operation is finiſhed ſo that it 
laſts but four hours and a half in all: nay, he fur- 
ther aſſures us that an artiſt, well verſed in managing 


the fire, may perform it in four hours only. In the 
ſame manner he diſtills the ſecond moiety of his 


mixture in three other ſuch retorts. 

The advantage he finds in making uſe of ſeveral 
ſmall retorts, inſtead of a ſingle large one, is that 
the heat penetrates them with more eaſe, and the 


operation is performed with leſs fire, and in leſs 


time. He purifies and moulds his Phoſphorus much 
in the ſame manner as M. Hellot does. From the 
quantity of ingredients above- mentioned, he obtains 
two ounces and a half of fine cryſtalline moulded 
Phoſphorus. 

M. Marggraff conſidering, as a conſequence of 
the experiments above related, that a highly con- 


centrated Acid of Sea- ſalt contributes greatly to- 


wards the formation of Phoſphorus, proceeded to 


try ſeveral other experiments, in which he employed 


that Acid in a ſtate of combination with other 
baſes. He mixed, for inſtance, an ounce of Luna 


cornea with an ounce and half of putrefied and in- 
ſpiſſated urine, and from the mixture obtained a 


very beautiful Phoſphorus. 
In ſhort, the ſeveral experiments mentioned hav- 


ing thoroughly perſuaded him that the Acid of Sea- 
ſalt, provided it were highly concentrated, would 


combine with the Phlogiſton as readily as the Vitri- 


olic Acid does, he reſolved to try whether he could 
not make Phoſphorus with matters containing that 
Acid and the Phlogiſton, without e uſe of 


any urine. 
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ith this view he made a great number of dif. 
ferent trials, wherein he employed Sea-ſalt in ſub- 
ſtance, Sal Ammoniac, Plumbum corneum, Luna 
cornea, fixed Sal Ammoniac, otherwiſe called Oil of 
Lime. Theſe ſeveral ſubſtances, all of which contain 


the Acid of Sea-falt, he mixed with ſundry matters 


abounding in Phlogiſton, different vegetable coals, 


and even animal matters, ſuch as the oil of hartſ- 
born, human blood, &c. varying the proportions of 


thefe ſubſtances many different ways, without ever 
being able to produce a ſingle atom of Phoſphorus: 
which gave this able Chymiſt juſt cauſe to ſuſpect 
that the Marine Acid, while pure and crude, 1s not 
capable of combining with the Phlogiſton in the 


manner requiſite to form a Phoſphorus ; that for 


this purpoſe it is neceſſary the Acid ſhould have 
contracted a previous union with ſome other mat- 


ter; and that the Acid found in urine hath probably 


undergone the neceſſary change. M. Marggraff is 


of opinion that the matter, which by its union ren- 


ders the Marine Acid capable of entering into the 
compoſition of Phoſphorus, is a ſort of exceedingly 


ſubtile vitrifiable earth. The experiments he made 
upon the Acid of Phoſphorus will ſhew that his 
notion is not altogether groundleſs. M. Marggraff 


having let ſome urine, evaporated to the conſiſtence 


of honey, ſtand quiet in a cool place, obtained from 
it, by cryſtallization, a Salt of a ſingular nature. By 


diſtilling this urine afterwards, he ſatisfied himſelf 
that it yielded him much leſs Phoſphorus than 
urine from which no Salt had been extracted; and 


as it cannot be entirely deprived of this Salt, he 


thinks that the ſmall quantity of Phoſphorus, which 


this urine yielded him, came from the Salt that was 


ſtill left in it. 


Further, he diſtilled this Salt ſeparately with lamp- 


black, and obtained from it a conſiderable quantity 


of very fine Phoſphorus. He even mixed Luna cor- 
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yea with this Salt, in order to ſee whether it would 
not increaſe the quantity of his Phoſphorus ; - but 
without ſucceſs : whence he concluded that in this 
Saline matter reſides the true Acid that is fit to en- 
ter into the compoſition of Phoſphorus. This opi- 
nion is confirmed by ſeveral experiments on the 
Acid of Phoſphorus, which he found to have ſome 
properties reſembling thoſe of this Salt. . 

The Acid of Phoſphorus ſeems to be more fixed 
than any other : and therefore if you would ſepa- 
rate it, by burning, from the Phlogiſton with which 
it is united, there is no occaſion for ſuch an appa- 
ratus of veſſels as is employed for obtaining the Spi- 
rt of Sulphur. For this Acid will remain at the 
bottom of the veſſel in which you burn your Phoſ- 
phorus : indeed, if it be urged by the force of fire, 
its moſt ſubtile part evaporates, and the remainder 
appears in the form of a vitrified matter. 

This Acid efferveſces with fixed and volatile Alka- 
lis, and therewith forms Neutral Salts; but very dif- 
ferent from Sea - ſalt, and from Sal Ammoniac. That 
which has a fixed Alkali for its baſis does not 
crackle when thrown on burning coals; but ſwells 
and vitrifies like Borax. That which has a volatile 
Alkali for its baſis ſhoots into long pointed cryſtals ; 
and, being urged by fire in a retort, lets go its vo- 
latile alkali, a vitrified matter remaining behind. 
This Salt is like that abovementioned, as s obtained 
from urine and yielding Phoſphorus. 

It appears from the experiments adduced, chat | 
the Acid of Phoſphorus tends always to vitrifica- 
tion; which proves that it is not pure, and gave 
M. Marggraff cauſe to think that it is altered by 
the admixture of a very ſubtile vitrifiable earth. 

M. Marggraff alſo obtained Phoſphorus from ſe- 
veral vegetable ſubſtances which we ule every day 
for food. This gives him occaſion to conjecture that 
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the Salt requiſite to the formation of Phoſphorus 


_ exiſts in vegetables, and paſſes from thence 1 into the 
animals that feed upon them. 


Laſtly, he concludes his diſſertation by informing 


us of a very important truth, viz. That the Acid | 
obtained from Phoſphorus, by burning it, will ſerve 


to form Phoſphorus anew; for which purpoſe it 
need only be combined with ſome charred coal, 
ſuch as lamp-black, and diſtilled. 

From what hath been ſaid on this ſubject 1 it is 
plain the Chymiſts have a great many curious and 
intereſting enquiries to make concerning Phoſpho- 
rus, and particularly concerning its Acid. 


I ſhall conclude this article with an account of 


certain properties of Phoſphorus which I have not 


vet mentioned. 


Phoſphorus diſſolves by lying . to thea air, 


What water cannot effect, ſays M. Hellot, or' at 


leaſt requires eight or ten years to bring about, the 
moiſture of the air accompliſhes 1n ten or twelve 


days; whether it be that the Phoſphorus takes fire 
in the air, and the inflammable part evaporating, al 
moſt entirely, leaves the Acid of the Phoſphorus 
naked, which like all other Acids, when exceedingly 


| concentrated, is very greedy of moiſture ; or elle 
that the moiſture of the air, being water divided 


into infinitely fine particles, is ſo ſubtile as to find 
its way through the pores of the Phoſphorus, into 
which the groſſer particles of common water can n by 
no means inſinuate themſelves. 

Phoſphorus heated by the vicinity of fire, or - by 
being any way rubbed, ſoon takes fire and burns 


| Hercely. It is ſoluble in all Oils and in Ether, giv⸗ 


ing to thoſe liquors the property of appearing lum. 
nous when the bottle containin g the ſolution is open- 
ed. Being boiled in water, it likewiſe communicates 
thereto this luminous quality. M. Morin, Profeſ- 
ſor at Chartres, is the author of this obſervation. f 
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The late Mr. Groſſe, a celebrated Chy miſt, of 
Fr Academy of Sciences, obſerved that Phoſpho- 
rus being diſſolved in eſſential oils cryſtallizes therein. 

Theſe cryſtals take fire in the air, eit her when thrown 
into a dry veſſel, or wrapt up in a piece of paper. 
If they be dipped i in Spirit of Wine, and taken out 
immediately, they do not afterwards take fire in the 
air: they ſmoke a little, and for a very ſhort time, 
but hardly waſte at all. Though ſome of them 


were left in a ſpoon for a fortnight, they did not 
ſeem to have loſt any thing of their bulk : but when 


the ſpoon was warmed a little they took fire, juſt 


like common Phoſphorus that had never been diſ- 
ſolved and cryſtallized in an eſſential oil. 
M. Marggraff, having put a dram of Phoſphorus 


with an ounce of highly concentrated Spirit of Nitre 


into a glaſs retort, obſerved that, without the help 


of fire, the Acid diſſolved the Phoſphorus; that 


part of the Acid came over into the recipient which 
was luted to the retort ; that at the ſame time the 


Phoſphorus took fire, burnt furiouſly, and burſt the 


veſſels with exploſion. Nothing of this kind happens 
when any of the other Acids, though concentrated, 
are e to et 
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PROCESS UI. 


To decompoſe Sea-Salt by means of the V or Acid. 
 Glauber's Salt. The Purification and Concentration 
of Spirit of Salt. 


P U T the Sea-falt from which you mean to ex- 
tract the Acid into an unglazed earthen pipkin, 
and ſet it amidſt live coals. The Salt will decrepi- 
tate, grow dry, and fall into a powder. Put this 
decrepitated Salt into a tubulated glaſs retort, leav- 
ing two thirds thereof empty. Set the retort in a 


reverberating furnace; apply a receiver like that 
T 4 _ uſed 
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lute it on in the ſame manner, or rather more ex- 
actly if poſſible. Then through the hole, in the up- 


2 convexity of the retort, pour a quantity of 


ighly concentrated Oil of Vitriol, equal in weight 
to about a third part of your Salt, and immediately 
ſhut the hole very cloſe with a glaſs ſtopple, firſt 
ground therein with emery ſo as to fit it exactly. 
As ſoon as the Oil of Vitriol touches the Salt, the 


retort and receiver will be filled with abundance of 
white vapours; and ſoon after, without lighting 
any fire in the furnace, drops of a yellow liquor will 


diſtill from the noſe of the retort. Let the diſtilla- 
tion proceed in this manner without. fire, as long as 
you perceive any drops come : afterwards kindle a 
very ſmall fire under the retort, and continue diſtil- 
ling and raiſing the fire by very flow degrees, and 
with great caution, to the end of the diſtillation; 
which will be finiſhed before you have occaſion to 


make the retort red-hot. Unlute the veſſels, and 


without delay pour the liquor, which is a very ſmok- 
ing Spirit of Salt, out of the receiver into a cryſtal 


Nitre. 


bottle, like that directed for the ſmoking Spirit of 


OBSERVATIONS. _ 
SEA-SALT, as hath been already ſaid, is a Neutral 


Salt compoſed of an Acid, which differs from thoſe 
of Vitriol and Nitre, combined with a Fixed Alkali 


that has ſome peculiar properties; but does not vary 


from the others in its affinities. This Salt therefore, 


as well as Nitre, muſt be decompoſed by the Vitri- 
olic Acid; which accordingly is the caſe in the pro- 


ceſs here deſcribed. The Vitriolic Acid unites with 


the Alkaline baſis of the Sea-ſalt, and ſeparates its 


Acid; and that with much greater facility than it ex- 
pels the Nitrous Acid from its Alkaline baſis, be- 


cauſe 
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cauſe the Acid of Sea- ſalt has not fo great an affinity 
as the Nitrous Acid with Fixed Alkalis. 

As a highly concentrated Oil of Vitriol is uſed 
on this occaſion, and as the Sea-falt is preyiouſly 
dried and decrepitated, the Acid obtained from it 
by diſtulation is very free from phlegm, and always 


ſmokes, even more violently than the ſtrongeſt 


Acid of Nitre. The vapours of this Acid are alſo 
much more elaſtic and more penetrating than thoſe 
of the Nitrous Acid: on which account this diſtil- 


lation of the ſmoking Spirit of Salt is one of the 


moſt difficult, moſt laborious, and moſt bows: deve 
operations in Chymiſtry. 

This proceſs requires a bee retort, that the 
Oil of Vitriol may be mixed with the Sea-falt after 
the receiver is well luted to the retort, and not be- 
fore: for, as ſoon as theſe two matters come toge- 


ther, the Spirit of Salt ruſhes out with ſo much im- 


petuoſity, that, if the veſſels were not. luted at the 
time, the copious vapours that would iſſue through 
the neck of the ballon would ſo moiſten it, as well 
as the neck of the retort, that it would be impracti- 
cable to apply the lute and ſecure the joint as the 
operation requires. Moreover, the operator would 
be expoſed to thoſe dangerous fumes, which, on this 
occaſion, ruſh out, and enter the lungs, with ſuch 
incredible activity as to threaten inſtant ſuffocation. 

Having ſaid ſo much of the elaſticity and activity 
of the fumes of Spirit of Salt, it is needleſs to in- 
ſiſt upon the neceſſity of giving vent to the veſſels 
from time to time, by opening the little hole of the 


ballon: indeed the beſt way to prevent the loſs of a 


great many vapours, on this occaſion, 1s to employ 
adopters, and cover them with wet canvas, which 


will cool and condenſe the vapours they contain. 


When the operation is finiſhed, we find a white, 
ſaline maſs at the bottom of the retort as in a mould. 
If this mats be diſſolyed in water, and the ſolution 

cryſtal- 
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_ cryſtallized, it yields a conſiderable quantity of Sea. 
ſalt that hath not been decompoſed, and a Neutral 
Salt conſiſting of the Vitriolic Acid united with the 
Alkaline baſis of that part which hath been decom- 
poſed. This Neutral Salt, which bears the name 
of Glauber its inventor, differs from Vitriolated Tar- 
tar, or the Sal de duobus, which remains after diſtil- 
ling the Nitrous Acid, eſpecially in that it is more 
fuſible, more ſoluble in water, and hath its cryſtals 
differently figured. But as in theſe two Salts the 
Acid is the ſame, the differences that appear be- 
| tween them muſt be attributed to the peculiar na- 
ture of the baſis of Sea - ſalt. 

pPpirit of Salt drawn by the proceſs above de- 
ſcribed is tainted with a ſmall mixture of the Vitri- 
olic Acid, carried up by the force of fire before it 
had time to combine with the Alkali of the Sea- 

ſalt; which happens likewiſe to the Nitrous Acid 
procured i in the ſame manner. If you deſire to have 
it pure, and abſolutely free from the Acid of Vitriol, 
it muſt be diſtilled a ſecond time from Sea-ſalt, as 
the Acid of Nitre was before directed to be diſtilled 
again from freſh Nitre, in order to purify 1 it from 
any Vitriolic taint. 

Sea⸗-ſalt, as well as Nitre, may be decompoſed by 
any combination of the Vitriolic Acid with a metal- 
lic or earthy ſubſtance : but it is proper to obſerve, 
that if you diſtil Spirit of Salt by means of Green 

Vitriol, the operation will not ſucceed ſo well as 
when Spirit of Nitre is diſtilled in the fame manner: 
leſs Spirit is obtained, and a much fiercer fire is re- 
quired. 

The cauſe of this lies in the property which the 

Acid of Sea-ſalt poſſeſſes of diſſolving Iron, even 
when deprived o* x a part of its Phlogiſton by hav- 
ing contracted an union with another r Acid; ſo that 
it is no ſooner diſlodged from its own balis by the 


4 Virriolic Acid, than it unites with the ee 
baſis 
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baſis'of the Vitriol, from which it cannot be ſepa- 
rated but by a moſt violent fire. This is the conſe- 
querice more eſpecially when calcined Vitriol is made 
uſe of: for moiſture, as we ſhall preſently ſee, greatly 
facilitates the ſeparation of the Marine Acid from 
thoſe ſubſtances with which it is united. 

When you do not defire a highly dephlegmated 
: and imoking Spirit of Salt, you may diſtil with the 
addicament of any earth containing the Vitriolic 
Acid; as Clay, for inſtance, or Bole. To this end 
one part of Sea-ſalt, ſlightly dried and reduced to a 
fine powder, muſt be accurately mingled with two 
parts of the earth you intend to employ likewiſe 
pulverized ; of this mixture make a ſtiff paſte with 
a proper quantity of rain water, and having formed 
little balls thereof about the fize of a hazel nut, let 
them dry in the ſun; when dry put them into a 
ſtone or coated glaſs retort, leaving a third part 
thereof empty ; ſet this veſſel in a reverberating 
furnace, covered with its dome ; apply a receiver, 
which need not be luted on for ſome time; and 
heat the veſſels very ſlowly. At firſt an inlipid wa- 
ter will riſe; which muſt be thrown away : after- 
wards the Spirit of Salt will appear in white clouds. 
Now lute your veſſels, and raiſe the fire by degrees; 
which towards the end muſt be puſhed to the ut- 
moſt extremity. The operation is known to be fi- 
niſhed when no drops fall from the noſe of the re- 
tort, the receiver cools, and the white vapours that 
filled it are ſeen no more. 

The Spirit of Salt obtained by the proceſs here 
delivered does not ſmoke, and contains much more 
phlegm than that which is diſtilled by means of the 
concentrated Oil of Vitriol; becauſe the earth, 
though dried in the ſun, ſtill retains a great deal of 
moiſture, which commixes with the Acid of the Sea- 
falt. Conſequently it is much eaſier to collect its 
ee ſo that this operation is attended er 

| muc 


— 
Y 


\ 233 ELEMENTS of the 
much leſs trouble than the other. Nevertheleſs it is 
adviſeable to proceed gently; to apply but little heat 
at firſt, and to unſtop every now-and then the ſmall 
| hole of the receiver: for a quantity of the vapours 
pf Spirit of Salt, even when weakened by the ad. 
mixture of water, is very apt to burſt the veſſels. - 
A much greater degree of fire 1s neceſſary to 
raiſe the Spirit of Salt by this latter proceſs, than 
by that in which the pure Vitriolic Acid is em. 
ployed : for, as faſt as the Spirit of Salt is diſlodged 
from its own baſis, by the Vitriolic Acid contained 
in the earth made uſe of, part of it joins that earth, 
and cannot be ſeparated from it without the moſt | 
violent heat. | Ls | 
A Spirit of Salt that ſhall not ſmoke may allo be | 
obtained by means of the pure Vitriolic Acid. Spi- | 
rit of Vitriol, or Oll of Vitriol, lowered with a good | 
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deal of water, will do the buſineſs. 8 1 

Some Chymiſts direct a little water to be placed in 

the receiver, when Spirit of Salt is to be diſtilled by 
the intermedium of concentrated Oil of Vitriol, in or- 6 
der to make the acid vapours condenſe more readily. t 
By this means indeed ſome of the inconveniences F 
attending the diſtillation of - ſmoking Spirit of Salt 
may be avoided : but on the other hand, the acid | 
"yapours being abſolutely ſuffocated by the water as x 
Faſt as they come over, the Spirit of Salt obtained 6 

by this method will be no leſs aqueous than that 
procured by the interpoſition of earths : ſo that here { 
13 an expence to no manner of purpoſe. Therefore, e 
when a Spirit of Salt is deſired that ſhall not ſmoke, 1 
it is beſt to employ an additament of earth; and N 
that ſo much the rather as the Marine Acid ob- 4 


tained by this means is purer and freer from any i 
Vitriolic taint, for the reaſons already aſſignetdt. e 
Part of the Acid of Sea- ſalt may be ſeparated t 


from its Alkaline baſis by the force of fire alone, n 
without the intervention of any other body. _ 
| 7 N this 
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thts view the Salt mult be put into the retort without 
being dried. At firſt an inſipid water riſes; but it 
gradually becomes acid, and hath all the properties 
of Spirit of Salt. When the Salt in the retort is 
grown perfectly dry, nothing more can be forced 
over by any degree of heat whatever. If you would 
obtain more Acid from the ſame Salt, you muſt take 
it out of the retort, where you will find it in a lump, 
reduce it to powder, and expoſe it to the air for 
ſome time, that it may attract the moiſture thereof; 
or elſe wet it at once with ſome rain water, and diſ- 
till as before. You will again have an inſipid water, 
and a little Spirit of Salt; which will in like manner 
ceaſe to riſe when the Salt in the retort becomes 
dry. This operation may be repeated as often as ſhall 
be thought proper: and perhaps it may be poſſible 
to decompoſe Sea: ſalt entirely by means thereof, 
without the interpoſition of any other body. The 
Spirit of Salt thus obtained is exceeding weak, in 
ſmall quantity, and loaded with much water. 
This experiment proves that moiſture greatly fa- 
cilitates the ſeparation of the Acid of Sea- ſalt from 
the matters with which it is united: and this is the 
reaſon that, in diſtilling Spirit of Salt with the ad- 
ditament of an earth, the operation requires much 
leſs fire at the beginning, while the earth and ſalt 
retain a great deal of humidity, than towards the 
end, when they begin to grow dry. 8 


After the operation there remains in the retort a 
ſaline and earthy maſs, which contains, 1. Some 
entire Sea- ſalt that has ſuffered no decompoſition; 
2. A Glauber's Salt which is, as we ſaid before, a 
Neutral Salt conſiſting of the Vitriolic Acid united 
with the Alkaline baſis of the Sea-ſalt, from which 
it hath expelled its proper Acid; 3. Part of the 
earth uſed as an intermedium, {till retaining a por- 
tion of its original Vitriolic Acid, which, happening 
not to lie near enough to any particles of 3 
1 cou 
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could not exert its power in decompoſing them, and 


ſo remains united with its earthy baſis; 4. Another 


part of the ſame earth, impregnated with ſome of 


the Marine Acid, which combined therewith upon 


being 1 7 from its Alkaline baſis by the Vitri- 
olic Acid, and which the force of fire was unable to 


ſeparate from it when the matters were grown per- 
fectly dry. In conſequence of what remains in this 


caput mortuum, if the whole maſs be triturated, 
moiſtened with a little water, and diſtilled a ſecond 
time, conſiderably more Spirit of Salt will be ob- 


tained from it: and the ſame is to be ſaid of all 


diſtillations of this ſort. 5 
Spirit of Salt obtained by the means of any other 


additament than concentrated Oil of Vitriol is gene- 
rally very weak: but it may be dephlegmated and 


concentrated, if required, much in the ſame man- 
ner as Oil of Vitriol. For this purpoſe you muſt 
put it into a glaſs cucurbit, ſet it in a balneum marie, 
fit thereto a Land and a receiver, and with a mode- 
rate degree of heat draw off one third or one half of 
the liquor. What comes over into the receiver will 
be the moſt aqueous part, which being the lighteſt 
will riſe firſt, impregnated however with a little 


acid: in the cucurbit will be left a concentrated Spi- 


rit of Salt, or the moſt acid part, which being the 
heavieſt will not riſe with the degree of heat that is 
capable of carrying up the phlegm. Spirit of Salt 
thus concentrated, called alſo Oil of Salt, does not 


ſmoke : it is of a yellow colour inclining to green, 


and an agreeable ſmell not unlike that of ſaffron, 


——— 
* 
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To decompoſe Sea-ſalt by means of the Nitrous Acid, 

| Aqua regis. DT Nitre, 
MARE dried Sea-falt: bruiſe it to powder: put 
it into a glaſs retort, leaving one half of the 


veſſel empty. Pour upon it a third of its ow 


Lo 
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dome; lute to the retort a receiver having a ſmall 


hole in it, and heat the veſſels very ſlowly. There 


will come over into the receiver ſome vapours, and 


an acid liquor. Increaſe the fire gradually till no- 
thing more riſes. Then unlute the veſſels, and pour 


the liquor out of the receiver into a cryſtal bottle, 
ſtopped like others containing Acid Spirits. 


OBSERVATIONS. 


Tx Nitrous Acid hath a greater affinity than the 


Marine Acid with Fixed Alkalis. When therefore 
Spirit of Nitre and Sea- ſalt are mixed together, the 
ſame conſequences, in ſome meaſure, will follow, as 
when the Vitriolic Acid is mixed with that Salt; 
that is, the Nitrous Acid will, like the Vitriolic, 
decompoſe it, by diſlodging its Acid from its Al- 
kaline baſis, and aſſuming its place. But as the 


Nitrous Acid is conſiderably weaker, and much 
lighter, than the Vitriolic Acid; a good deal of it 
riſes along with the Acid of Sea-falt during the 
operation. The liquor found in the receiver is 


o 


therefore a true Aqua regis. _ | 


ration very elaſtic vapours will ruſh out and burſt 


the veſſels, if thoſe precautions be nor taken which - 
we pointed out as neceſſary in diſtilling the Spirit 


of Nitre, and the ſmoking Spirit of Salt. 

The operation being finiſhed, there is left in the 
retort a ſaline maſs, containing Sea-falt not de- 
compoſed, and a new ſpecies of Nitre, which hav- 
ing for its baſis the Alkali of Sea-ſalt, that is, as we 


have ſeveral times obſerved, an Alkali of a peculiar 


nature, differs from the common Nitre, 1. In the 
figure of its cryſtals; which are ſolids of four ſides, 
. | wn, formed 
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of good Spirit of Nitre. Place your retort in the 
ſand- bath of a reverberating furnace; put on the. 


If decrepitated Salt, and a right ſmoking Spirit of 
Nitre, be employed in this proceſs, the Agua regis 
obtained will be very ſtrong; and during the ope- 


3 
y 
» > 4 
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1 formed like lozenges; 2. In that it cryſtallizes with 

[0 more difficulty, retains more water in its cryſtals, 

0 | attracts, the moiſture of the air, and: diflolves in wa- 

il ter ae * fame. ee as nn 9 — 
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i! 1 8 PROCESS. 

1 To decompoſe Borax by. the means: of Acids, and to . 

iN purate from it. the Sedative Salt by * and 

nr i” cryſtallization; 
4 EDUCE to a fine poladet the Buhs Sis 
4 N which you intend to extract the Sedative Salt, : 
I Put this powder i into a wide-necked glaſs retort, 
= Pour upon it an ei _ part of its weight of com- , 
4 mon water, to moiften the powder; and then add 

Is concentrated Oil of Vitriol, to the weight of ſome- . 
E. - . what more than a fourth part of the weight of the , 
Borax. Set the retort in a reverberatory, make a { 
14 moderate fire at firſt, and A it gradually til © 
1 bebe retort become red-hot. F 


A little phlegm will firſt come over, and then l 
with the laſt moiſture that the heat expels the Se- ; 
dative Salt will riſe; by which means ſome of it will Ml © 
be diſſolved in this laſt phlegm, and paſs therewith WM © 
intothe receiver; but moſt of it will adhere in the form of 
of faline flowers to the fore-partof the neck of the re- B 
tort, juſt where itis clear of the groove of the furnace. 
There they collect into a heap, which the ſucceeding 

flowers puſh-inſenſibly forward till they ſlightly ſtop 
. the paſſage. Thoſe which riſe after the neck is thus 
þ | Fo » 8 {tick to the FERN of it which 1 is hot, vi- | 
= i 2 trify * 
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trify in ſome meaſure, and form a circle of fuſed 
Salt. In this ſtate the flowers of the Sedative Salt 
ſeem to iſſue out of the circle, as from their bafis: 


they appear like very thin, light, ſhining fakes, | 


and muſt. be bruſhed off with a feather. 


Ar the bottom of the retort will be left a faline 
maſs: diſſolve this in a ſufficient” quantity of hot 
water; filter the ſolution in order to free it from a 


brown earth which it depoſites; ſet the liquor to 


evaporate, and cryſtals of Sedative Salt will form 
1 


 OBSERYFATIONS. +, 


| Travers Borax is of great uſe in many chymical 


rations, eſpecially in the fuſion of metals, as we 


mall have occaſion to ſee, yet till of late years Chy- 


miſts were quite ignorant of its nature, as they ſtill 
are of its origin; concerning which we know no- 


thing with- certainty, but that it comes rough from 


the Eaſt Indies, and is purified by the Dutch. 
M. Homberg was one of the firſt that attempted 


to analyſe this Salt. He ſhewed that on mixing it 


with the Vitriolic Acid, and diſtilling the mixture, a 


falt ſublimes in little fine needles. This product of i 
Borax he called by the name of Sedative Salt, be- 


caliſe he found it had the property of moderating 
the great tumult and heat of the blood in fevers. 
After M. Homberg other Chymiſts alſo exer- 
ciſed themſelves on Borax. M. Lemery diſcover- 
ed that the Vitriolic is not the only Acid by means 
of which the Sedative Salt may be obtained from 
Borax; but that either of the other two Mineral 


Acids, the Nitrous or the Marine, may be uſed in 


its ſtead. 

M. Geoffroy hath greatly facilitated the means of 
obtaining the Sedative Salt from Borax; having 
ſhewn that-it may be extracted by cryſtallization as 
well as by ſublimation and that the Sedative Salt 

Vor. IJ. U ſo 


1 
1 
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ſo obtained is in no reſpect inferiour to that which 
was procured before by ſublimation only. To 


him alſo we are indebted for the diſcovery that in 


the compoſition of Borax there is an Alkaline Salt 
of the ſame nature as the baſis of Sea- ſalt. This he 
found by obſerving that he got a Glauber's Salt 


from-aſolution of Borax into which he had poured 


- ſome Vitriolic Acid with a view to obtain its Seda- 


tive Salt. 


Laſtly, M. Baron, whom we mentioned e 
on occaſion of this Salt, hath proved, by a great num- 


ber of experiments, that a Sedative Salt may be pro- 


cured from Borax by the help of Vegetable Acids, 


which was never done by any body before him; that 
the Sedative Salt is not a combination of an Alka- 


line matter with the Acid made uſe of in extracting 
it, as ſome of its properties ſeemed to indicate; but 


that it exiſts. previouſly. and completely formed in the 
Borax; that the Acid employed to extract it only 


helps to diſengage it from the Alkali with wh. uit 
is united; that this Alkali is actually of the ſame 
nature as the baſis of Sea-ſalt, becauſe that after ex. 
tracting the ſedative Salt, which by its union there- 
with forms the Borax, a Neutral Salt is found, of 


pr ſame ſort with that which would be produced by 


mbining the baſis of Sea-ſalt with the particular 


'AS made uſe of; that is, if with the Vitriolic 


Acid, a Glauber's ſalt; if with the Nitrous Acid, a 


| quadrangular Nitre; and if with the Marine Acid, 


a true Sea-ſalt; and laſtly, that the Sedative Salt may 


be re- united to its Alkali, and re- produce a Borax. 


Nothing therefore now remains, to give us all the 
inſight we can deſire into the nature of Borax, but 


EY... know what the Sedative Salt is. M. Baron hath 


ala given us certain negative notices concerning 
it, by-ſhewing what it is not; that is, that the Acid 


emplo oyed in its extraction doth not enter into its 


compoſition We have * reaſon to hope that 1 
| Wi 
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will carry his enquiries ſtill further, and clear up all 
our doubts on this ſubject. | 

The Sedative Salt may be extracted from "ety 
not only by the means of pure and ſimple Acids, but 
alſo by the ſame Acids combined with x metallic ba- 
ſis. Thus Vitriols, for inſtance, may be employed 


for this purpoſe with good ſucceſs. It is eaſy to ſee | 


that the Vitriol muſt be deccompoſed on this occaſi- 
on, and that its Acid cannot unite with the Alkali 
in which the Sedative Salt is lodged, without quitting 
its metallic baſis, Which muſt of courſe precipitate. 

The Sedative Salt actually ſublimes, when a liquid, 
containing it is diſtilled; bur it does not therefore fol- 
low that it is naturally volatile. It riſes only by the 
aid of the water with which it is mixed. The proof 
of this aſſertion is, that, when all the humidity of the 
mixture containing this Salt 1s diſſipated, no more 
Salt will riſe, be the fire ever fo violent; and that 


by adding more water to moiſten the dried maſs 


containing it, more Salt will every time be obtained, 


through many repeated diſtillations. In the ſame 


manner, if ſome Sedative Salt be moiſtened, and ex- 
poſed to a proper degree of heat, a ſmall quantity 
chereof will riſe at firſt by the help of the water; 
but as ſoon as it grows dry it remains exceedingly 
fixed. This obſervation we owe to M. Rouelle. 
The Sedative Salt hath the appearance and the 
taſte of a Neutral Salt: it does not change the co- 


| lour of theJuice of violets; nor does it eaſily diſſolve 


in water; for it requires a quart of boiling water to 
diſſolve two ounces of it: yet, with regard to Alka- 


lis, it has the properties of an Acid; it-unites with 


thoſe ſalts, forms there with a ſaline compound which 
cryſtallizes, and even expells the Acids that happen 
to be combined with them; ſo that it decompoſes 
the ſame Neutral Salts thar are. ny 2 by the 
1 Acid; | 

5 * eee 
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The Sedative Salt, when ſuddenly expoſed to the 


violent heat of a naked fire, loſes near half its weight, 
melts, puts on and retains the appearance of glaſs, 
but its nature ſtill remains unchanged. This glaſs 
diſſolves in water, and ſhoots anew into cryſtals of 
Sedative Salt. This Salt communicates to the Al- 
kaline ſalt with which its is united, when in the form 
of Borax, the property of melting with a moderate 


heat, and forming a kind of glaſs; and *tis this 


great fuſibility that recommends the frequent uſe of 
Borax as a flux for aſſaying ores. It is alſo employ- 
ed ſometimes as an ingredient in the compoſition of 
glaſs; but, in time, it always communicates thereto 
the fault which its own glaſs hath, namely that of 


tarniſhing with the air. The Sedative Salt hat! 


moreover the ſingular property of diſſolving in 
Spirit of Wine, and of giving to its flame, when 


ſet on fire, a beautiful green colour. All theſe ob- 


fervations we owe to Meſſ. Geoffroy and Baron. 
M. Geoffroy prepares the Sedative Salt by cryſtal= 
Hzation only in the following manner. He dif- 


« ſolves four ounces of refined Borax in a ſufficient | 


6c 94 of warm water, and then pours into the 
e ſolution one ounce and two drams of highly con- 
4 centrated Oil of Vitriol, which makes a crackling 
< noiſe as it falls in. When this mixture has ſtood 
4 evaporating for ſome time, the Sedative Salt be- 
«© pins to make its appearance in little, fine, ſhining 
<« plates, floating on the ſurface of the liquor, The 
< eyaporation is then to be ſtopped, and the plates 
ce will by little and little encreaſe in thickneſs and 
& breadth: They unite together into little tufts, 
“ forming with each other ſundry different groups. 
If the veſſel be ever ſo little ſtirred, the regularity 


e of the cryſtals will be diſturbed; ſo that it muſt 


tc not be touched till the cryſtallization appears to be 
<« finiſhed. The cryſtalline cluſters, being grown 
*© too bulky and too heavy, will then fall of them- 

| | © % of Mven 
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ct ſelyes to the bottom of the veſſel. This being ob- 


« ſerved, the ſaline liquor muſt be gently decanted. 
« from thoſe little cryſtals, which, as they are not ea- 


« fily diſſolved, muſt be waſhed clean, by pouring 
ce cold water ſlowly on the fides of the pan, three or 
« four times ſucceſſively, in order to rinſe out all re- 
« mains of the ſaline liquor, and then ſet firſt to drain, 
6 and afterwards to dry in the ſun. This Salt, in the 

« form of light flakes of {now, is now ſoft to the 


4 touch, cool in the mouth, ſlightly bitter, crackling, 


e alittle between the teeth, and leaving a {mall im- 
_ < preſſion of acidity on the tongue. 1 


« according tg the preceding directions; that is, 
« if it be exactly freed from its ſaline liquor. 
_ < It differs from the Sedative Salt obtained by 
* ſublimation in this reſpect only, that notwith- 
« ſtanding its ſeeming lightneſs it is a little heavier 


than the other. M. Geoffroy ſuppoſes the cauſe 
„of this weight to be, that, as ſeveral of the thin 


“plates adhere together in cryſtallizing, they re- 
« tain between them ſome ſmall matter of humidity; 
e or, if you will, that, as they form larger cryſtals, 
they preſent leſs ſurface to the air which elevates 
light bodies: whereas, on the contrary, the other 
« Sedative Salt, being driven up by the force of 


« fre, riſes into the head of the cucurbit in a more 


* ſubtile form, having its particles much more ex- 
“ panded and divided. | 


te M. Geoffroy, having put his Sedative Salt made 


by cryſtallization to all the ſame trials with that 
« made by ſublimation, ſatisfied himſelf that there 
« is no other difference between the two. If the 
* Sedative Salt made by cryſtallization happens to 


“ calcine in the ſun; that is, if its luſtre tarniſhes, 


and its ſurface grows mealy, tis a ſign that it ſtill 
+ contains either a little Borax or ſome Glauber's 
Salt: for theſe two Salts are apt to calcine in this 


U 3 „man- 


It will keep 
« long without giving or calcining, if managed 
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ce manner, and pure Sedative Salt ſhould not be ſub- 
« ject to this inconvenience. In order to purify it, 
« and free it entirely from thoſe Salts, it muſt be 
& diſſolved once more in boiling water. As ſoon as 
<« the water cools, the Sedative Salt re-appears in 
e light, ſhining, cryſtalline plates, ſwimming in the 
liquor. After ſtanding four and twenty hours, the 
liquor muſt be decanted, and the ſalt waſhed with 
% freſh water; by which means it will be very pure 
“ and beautiful.” | en Ge, 
 Glauber's Salt and Borax diſſolve in water with 
vaſtly more eaſe than the Sedative Salt, and conſe- 
uently do not cryſtallize ſo readily by much: ſo 
that the ſmall portion of thoſe ſalts, which may have 
been left on the ſurface of the Sedative Salt, be- 
ing diffuſed througha large quantity of water, con- 
tinues in a ſtate of ſolution, while the Sedative Salt 
cryſtallizes ; which being alſo waſhed afterwards 
with fair water, it is impoſſible that the ſmalleſt par- 
ticle of thoſe other Salts ſhould remain adhering to 


it; and conſequently this muſt be deemed an ex- 


cellent way of purifying it. 
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To ſeparate Gold, by Amalgamauon with Mercury, 
from the Earths and Stones with which it is found 
mixed. | "<2 Big tr AE Rt 
JULVERIZE the earths and ſtones contain- 
1ng Gold. Put the powder into a little wooden 
tray; dip this tray in water, gently ſhaking it and 
its contents. The water will grow muddy, by taking 
up the earthy parts of the ore. Continue waſhing it 
in this manner till the water ceaſe to appear turbid. 
Upon the ore thus waſhed pour ſtrong vinegar, hav- 
ing firſt diſſolved therein, by the help of heat, about 
a tenth part of its weight of alum. The powder 
muſt be quite drenched and covered with this liquor, 
and ſo left to ſtand for twice twenty four hours. 
Decant the vinegar, and waſh your powder with 
warm water, till the laſt that comes aff hath no taſte: 
then dry it, and put it into an iron mortar, with 
four times its weight of Quick-ſfilver: triturate the 
whole with a heavy wooden peſtle, till all the pow- 
der be of a blackiſh colour: then pour in a hit] 
water, and continue rubbing for ſome time longer. 
More earthy and heterogeneous particles will be ſe- 
parated from the metalline parts by means of this 
, 


. 
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water, which will look dirty: it muſt then be decan- 


ted, and more fair water added. Repeat this ſeveral 


times; then dry what remains in the mortar with a 
ſponge, and by the help of a gentle heat: you will 
find it an Amalgam of the Mercury with the Gold. 

Put this Amalgam into a chamoy bag: tie a knot 


on its neck, and ſqueeze it hard between your 


fingers, over ſome wide-mouthed veſſel; there will 
iſſue through the pores of the leather numberleſs lit- 


_ tle jets of Mercury, forming a ſort of ſhower, that 


will collect into large globules in the veſſel placed 
underneath. When you can force out no more Mer- 
cury by this means, open the bag, and in it you 


will find the Amalgam freed from the ſuperfluous 


Mercury; the Gold retaining only about as much 
_— as nearly equals itſelf in weight. 5 
Put this Amalgam into a glaſs retort; ſet this re- 


tort in the ſand bath of a reverberating furnace; co- 


ver it quite over with ſand; apply a glaſs receiver 
half full of water, ſo that the noſe of the retort may 
be under the water. The receiver need not be luted 
to the retort. Give a gradual heat, and raiſe che 
fire till drops of the ſublimed Mercury appear in 
the neck of the retort, and fall into the water with 


a hiſſing noiſe. If you hear any noiſe in the retort, 


ſlacken your fire a little. Laſtly, when you obſerve 
that, though you raiſe the fire Kit higher than be- 
fore, nothing more will come over, take out your 
retort, break it, and there you will find the Gold, 
Which: mult be melted in a crucible with Borax. 


"HE e OBSERYVATIONS.. 3 
lin a perfect metal, which can by no means 


be deprived of its Phlogiſton, and on which few, 


even of the moſt powerful chymical ſolvents, have 


any effect: and therefore it almoſt 8 hath its 


metalline form when found in the earth; from which 
it may ſometimes be * by gn" 7 
: The 
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The Gold duſt found in the lands of certain VE rs 
is of this kind. When it refides in ſtones, or tena- 
cious earths, it may be extracted by the proceſs here 
delivered; to wit, by Amalgamation, or combina- 
tion of Mercury ith: the Gold. Mercury is inca- 
pable of uniting with any earthy ſubſtances, not 
even with the metallic earths, when they are de- 
privtd of their Phlogiſton, and conſequently have 
not the anetalline form- 

"Hana it folows that when Mercury i is mm 
with particles of Gold, of earth, and of ſtone, min- 
glec toge cher, it unites with the Gold, and ſeparates 
it from thoſe heterogeneous matters. Yet, if there 
be along with the Gold any other metal, in its me- 
talline form, except Iron, the Mercury will amalga- 
mate with that alſo. This often happens to Silver, 
which being a perfect metal as well as Gold, is for 
that reaſon ſometimes dug up in its meralline form, 
and even incorporated with Gold. When this is 
the caſe, the maſs that remains in the retort, after 
abſtracting the Mercury of the Amalgama, is a com- 
pound of Gold and Silver, which are to be ſeparated 
from each other by the methods we ſhall give for 
that purpoſe. The preſent proceſs is rherefore ap- 
plicable to Silver as well as Gold. 

Sometimes Gold is intimately combined with ſuch 
mineral matters as hinder the Mercury from acting 
upon it. In that caſe the mixed maſs mult be roaſt- 
ed before you proceed to Amalgamation : for if the 
matters be volatile, ſuch, for inſtance, as antimony 
or arfenic, the fire will carry them off; fo that after 
roaſting the Amalgamation will ſucceed. But ſome- 
times theſe matters are fixed, and require fuſion; if 
fo, recourſe muſt be had to ſome particular me- 
thods, which we ſhall deſcribe when we come to 
treat of Silver, as theſe two n metals are to be 
ne in 1 n. manner. 25 k 
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Ores containing Gold muſt be waſhed before an 
Amalgam is attempted; that the metalline parts, be. 
ing freed from the numerous particles of earth with 
which they are encompaſſed, may the more readily 
incorporate with the Mercury. Beſides, it is the pro- 
perty of Mercury to take the form of a dark unme. 
tallic powder, after being long rubbed with other 
matters, ſo that it cannot be eaſily diſtinguiſhed from 
the particles of earth. And hence, if you ſtill con-. 
tinue to grind the matters together, after the Amal- 
gamation 1s completed, and waſh them again and 
again, the water that comes off will always look tur. 
bid, being impregnated with ſome particles of the 
Amalgam. This is eaſily proved: for if you let 
the turbid water ſettle, and diſtill the ſediment; you 
will obtain Quick-filver from it. 
Ihe ore is to be ſteeped in vinegar charged with 
_ alum, in order to cleanſe the ſurface of the Gold, 
which is often covered with a thin coat of earth 
that obſtructs the Amalgamation. 


| 
mW _. - Great care mult be taken that the Mercury em- 


ployed in this operation be very pure. If it be adul- 
terated with any metallic ſubſtance, it muſt be freed 
therefrom by the methods which we ſhall propoſe 
in their proper place. )) 
| The way of ſeparating Mercury from Gold is 
|| founded on the different properties of theſe two me- 
= tallic ſubſtances; the one being exceedingly fixed, 
and the other very volatile. The union which Mer- 
cury contracts with the metals is not intimate enough, 
to give the new compound which reſults therefrom 
1 all the properties of either of the two united ſub- 
. ſtances; at leaſt ſo far as concerns their degrees of 
. fl fxity and volatility. Hence it comes that, in our 
Amalgam, the Gold communicates but very little of 
its fixity to the Mercury, and the Mercury commu- 
= nicates to the Gold bur very little of its volatility. 
1 Tet if the Mercury be diſtilled off with a much 

8 1 greater 
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greater degree of heat than is neceſſary to elevate 

it, a pretty conſiderable quantity of Gold will moſt 
cena be carried up along with it. 8 95 

It is alſo of conſequence, on eber account, | 
that the fire be duly governed on this occaſion, For 
if too great a degree of heat be applied, and the 
fire afterwards lowered, the water in the receiver, 
which covers the noſe of the retort, will riſe into its 
body, break it to pieces, and ſpoil the operation. 

The cauſe of this phenomenon depends on the 

property which air poſſeſſes of rarefying with heat 
and condenſing with cold, joined to its weight. As 
ſoon as the retort is acted on by a leſs degree of heat 
than acted on it the inſtant before, the air contained 
therein is condenſed, and leaves a vacuum, which 
the external air, by virtue of its weight, tends to 
occupy z but, the orifice of the retort being under 
water, the external air can no way gain admittance, 
but by puſhing in before it the water which inter- 
cepts its paſſage. This caution, as we obſerved 
above, muſt be applied to all diſtillations, where 
the veſſels are diſpoſed as they are in this. 
Care muſt alſo be taken that the noſe of the retort 
be not placed too deep under water: for as the neck 
grows very warm during the operation, becauſe the 
degree of heat required to raiſe mercury. is about 
three times greater than that which raiſes water, it 
may eaſily be broken by the contact of the cold wa- 
ter in the receiver. 

This method of racing Gold and Silver from 
their ores, by Amalgamation with Mercury, is not 
to be abſolutely depended on as a ſure proof of the 
quantity of thoſe metals that m be contained in 
the earth aſſayed by this means: for ſome ſmall part 
of the Amalgam is always loſt in waſhing it; and 
moreover, the Mercury, when ſqueezed chrough 
chamoy, always carries with it a ſmall portion of 
Gold. So that if you deſire to know more * 

7 
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actly, * this method, the quantity of Gold or Sil. 


ver contained in any earth, the Amalgam muſt not 


be ſqueezed through chamoy, but diſtilled alto. 

gether. Much the ſureſt method of making an ac- 
cCurate aſſay is that by fuſion and ſcorification, 1 

| we ſhall deſcribe under the head of Silver. 

1 In ſome countries, and eſpecially in America 

| che method of: Amalgamation is uſed, for errang 

| 


Gold and Silver in Jarge quantities, from the ma. 
trices which contain them in their metalline form. 
Agricola and other metallurgiſts have deſcribed the 
| machines by means ears: _—_ neee 
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5 To Solve Gold in Aqua regis, and by qhedi aten to 
 feparote it from Silver. Aurum F ulminans. Au- 
rum Fulminans reduced. | 


with Silver only. Reduce it to little thin 
plates, by hammering it on an anvil. If it be not 
ſufficiently tough, neal it till it be red in a moderate, 
clear fire, quite free from ſmoking coals, and then 
let i it cool gradually, which will od] its ductility. 
When the plates are thin enough, make them red 


pair of ſheers. Put theſe bits into a tall, narrow- 
mouthed cucurbit, and pour on them twice their 
weight of good Agua regis, made of one part Sal 
Ammoniac, or Spirit of Salt, and four parts Spirit of 


- RN — —— ——_—— ———  _ — —2— — 
. 
* 


heated, ſtopping its orifice ſlightly with a paper 
coffin, to prevent any dirt from falling in. The 
Aqua regis will preſently begin to ſmoke. Round 
the little bits of Gold will be formed an infinite 


mimber of ſmall bubbles, which will rife to the 
ſurfaco 
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AKE Gold that is Perfect pure, or t ed | 
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hot once more, and cut them into ſmall bits with a 


Nitre. Set the cucurbit in a fand-bat moderately . 
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ſurface of the liquor. The Gold will totally diſ- 
ſolve, if it be pure, and the ſolution will be of a 
beautiful yellow colour: if the Gold be alloyed 
with a ſmall quantity of Silver, the latter will re- 
main at the bottom of the veſſel in the form of a 
white powder. If the Gold be alloyed with much. 
Silver, when the Gold is diſſolved the Silver will re- 
tain the form of the little metalline Plates put into 
the veſſel. 

When the diſſolution is completed, gently pour | 
off the liquor into another low, wide-mouthed, 
glaſs cucurbit, taking care that none of the Silver, 


which lies at the bottom in the form of a powder, 


eſcape with the liquor. On this powder of Silver 
pour as much freſh Aqua regis as will cover it en- 
tirely; and repeat this till you are ſure that nothing 
more can be taken up by it. Laſtly, having de- 
canted the Aqua regis from the Silver, waſh the Sil- 
ver with a little Spirit of Salt weakened with water, 
and add this Spirit of Salt to the Aqua regis in which 

your Gold is diſſolved. Then to the body contain- 
ing theſe liquors fit a head and a receiver, and di- 
ſtill with a gentle heat, till the matter FRG in 
the cucurbit become dry. | 


OBSERVATIONS. 


Ir is certain that Aqua regis is the true ſolvent of 
Gold, and that it does not touch Silver: fo that if 


the Gold diſſolved in it were alloyed with Silver, TE 


which is often the caſe, the two metals would by. 
this means be pretty accurately ſeparated from each 
other. But if you deſire to obtain from this ſolution 
a Gold abſolutely pure, you mult free it, before ou 
diſſolve it, from every other metallic fubſtance but 
Silver; becauſe Agua regis acts upon moſt of the 
other metals and the ſemi- metals. We ſhall ſhew 
under the head of Silver, as we promiſed before, 
how to purify a maſs of Gold and Silver from every 

other 
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other metallic alloy. Thither alſo we refer the com. 


mon Parting Aſſay performed by means of Aqua 
fortis: becauſe in that operation the Silver is qi. 
ſolved, and not the Gold. 3 | 


If the Gold put to diſſolve in Agua regis be pure, 
the diſſolution is eaſily and readily effected. But if, 


on the contrary, it be alloyed with Silver, the Agua 
regis finds more difficulty in diſſolving it. Nay, if 
the Silver exceed the Gold in quantity, the diſſolu- 
tion will not take place at all, for the reaſons ad- 
duced in our Theoretical Elements; of which we 
ſhall ſpeak more fully when we come to treat of 
J %%% oro ior 

Ins the proceſs we directed the Gold to be difloly. 
ed in a tall body. This precaution is neceſſary to 
prevent the loſs of ſome part thereof: for it is the 
Property of Agua regis to carry off along with it 
fome of the Gold, eſpecially when there is any Sal 


Ammoniac in its compoſition, if the veſſel be heated | 


while the diſſolution is going on, or if the Aqua 
** be very ſtrong. Yet it is proper to make uſe 
of Agua regis that is too ſtrong rather than too 
weak: for if it prove too ſtrong, and be obſerved 
not to act upon the metal for that reaſon, it is eaſy 
to weaken it, by gradually adding ſmall quantities 
of pure water, till you perceive it begin to act with 
vigour. This is a general rule regarding all me- 
fallic diſſolutions in Acids. es. 
When the ſolution of Gold is evaporated to dry- 
neſs, if you deſire to reduce into a” maſs:the Gold 
duſt left at the bottom of the cucurbir, you muſt 
put it into a'crucible, and cover it with pulverized 
borax, mixed with a httle nitre and calcined wine- 
lees ; then cover the crucible cloſe, heat it with a 
moderate fire, which muſt be afterwards increaſed 
ſo as to melt the contents. At the bottom of the 
crucible you will find a lump of Gold, over which 

the ſalts you added will be as it were vitrified. 3 
LON EG ſalts 
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| falts are added _—_ to promote the fuſion of the 
metal. 

The Gold may, if you will, be pumpe from 
its ſolvent without evaporating the ſolution as a- 
bove directed. You need only mix with the ſolution 
a fixed or volatile ns little and little, till you 
ſee no more precipitate fall, and then let the liquor 
ſtand to ſettle, at the bottom of which you will find 
a ſediment: filter the and dry what is left 
on the filter. 

Both fixed and volatile Alkalis poſſeſſing, as hath 
| been frequently repeated, a greater affinity with 
Acids than metallic ſubſtances have, they prect- 
pitate the Gold, and ſeparate it from the Acids in 
which it 1s diſſolved: but it is of great conſequence 
to take notice that, if you attempt to melt this pre- 
cipitated Gold in a crucible, it will fulminate as ſoon. 
as it feels the heat, with ſuch a terrible exploſion, 
that, if the quantity be at all conſiderable, it may 
pre fatal to the operator: even rubbing it a little 
ard will make it blow up. This preparation is 
therefore called Aurum Fulminans. 

Hitherto no ſatisfactory explanation hath been 
given of this phenomenon. Some Chymiſts conſi- 
dering that, in the precipitation of the Gold, a Nitre 
is regenerated by the union of the Alkali with the Ni- 

trous Acid which enters into the compoſition of the A. 
qua regis, imagine that ſome of this regenerated Nitre, 
combining with the precipitated Gold, takes fire and 
detonates, either by means of ſome ſmall portion of 
Phlogiſton that may be contained in the Alkali, or 
by means of that which conſtitutes the Gold itſelf. 
But, in the firſt place, *tis well know that Fixed 
Alkalis do not contain Phlogiſton enough to make 
Nitre detonate, Indeed, if a Volatile Alkali be 
employed in the precipitation, a Nitrous Ammonia- 
cal Salt will be We con inn e enough 

. to 


304 ELEMENTS of the 


to be eapable of detonating without the concourſe 
of any additional Phlogiſton: but this detonation 


of the Nitrous Ammoniacal Salt is not to be com- 


pared, as tothe violence of its effects, with the ful 


3 of Gold. Beſides, we do not find that 


Gold precipitated by a Volatile Alkali explodes with 
reater force than that precipitated by a Fixed Al- 
As for the Gold, tis certain that it ſuffers no 
decompoſition at all by fulminating. When fulmi- 
nated under a glaſs bell, in ſuch ſmall quantities as 
not to endanger the operator, the Gold is found 
ſcattered about under the bell in very fine particles, 
without having undergone any alteration. 
Others have fancied this fulmination of the Gold 
to be nothing but the deerepitation of the Sea-ſalt 
that is regenerated, in the precipitation of the metal, 
by the Fixed. Alkali uniting with the Acid of Sea- 
ſalt which makes part of the Aqua regis. But to 


this it may be ſaid, that Gold precipitated by a Vo | 


latile Alkali falminates as violently as that precipi- 
- tated by a Fixed Alkali; and yet no Sea-falt can be 
formed in the liquor by the addition of a Volatile 
Alkali, but only a Sal Ammoniac which has not the 
property of decrepitating. Moreover, there is no 
compariſon, as to the effects, between the decrepi- 
tation of Sea ſalt and the fulmination of Gold. 

Nor, laſtly, can this fulmination be attributed, 
as it is by ſome, to the effort made by the Salts to 
eſcape from amidſt the particles of Gold, in which 
they are ſuppoſed by them to be impriſoned: for then 
we might deprive this Gold entirely of its fulminat- 
ing quality by only boiling, it in water; and fo 
waſhing off all the ſaline particles, which probably 
adhere to its ſurface only. It is plain there is great 
room for very beautiful diſcoveries on this ſubject. 
In Walerius's Mineralogy we find ſome obſervations 


that may throw a little * on the point before Th 
| f 40 e 
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« The quantity, ſays he, of fulminating Gold 


40 precipitated exceeds that of the Gold diſſolved: 
« if the Agua regis be made with Sal Ammoniac the 


« exploſion will be ſtronger ; it will alſo be more 
« yiolent if the ſolution be precipitated with a Vo- 
« latile Alkali, than if a Fixed Alkali be uſed for 


that purpole.” 


One of the ſpeedieſt and eaſieſt methods todeprive 


this Gold of its fulminating quality, 1s to grind in a 
mortar twice as much flowers of Sulphur as you have 
Gold to reduce, mixing your fulminating Gold 
therewith by little and little as you grind them 


together; then to put the mixture into a crucible, 


and heat it juſt enough to melt the Sulphur.. Part 


of the Sulphur will be diſſipated in vapours, and the 


reſt will burn away. When it is quite conſumed, 
encreaſe the fire ſo as to make the crucible red-hot. 
When you perceive no more {ſmell of Sulphur, pour 
on the Gold a little Borax, previouſly melted in an- 


other crucible 'with a Fixed Alkali, as calcined 


Wine-lees, or Nitre fixed with Tartar ; and then 
raiſe the fire ſufficiently to make the whole flow. Af- 


ter the fuſion is completed you will find a button 


of Gold at the bottom of thecrucible under the falts. 
Fulminating Gold may alſo be reduced by pour- 


ing on it a ſufficient quantity of Fixed Alkali re- 


duced to a liquor, or of oil of Vitriol, evaporating 


all the moiſture, and gradually throwing what re- | 


mains, mixed up with ſome pinguious matter, into 
a crucible kept red-hot in a furnace. The reaſon 
why theſe ſubſtances deprive the Gold of its fulmi- 
nating quality depends on the cauſes that produce 


the fulmination. | 

Gold may alſo be ſeparated from Agua regis, and 
precipitated by the means of ſeveral metallic ſub- 
ſtances that have a greater affinity, either with 
Aqua regis, or with one of the two Acids that com- 
pole it. Mercury is one of the fitteſt for this pur- 
4 2 a 1 poſe. 
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ofe. On dropping a ſolution of Mercury in the 
Nitrous Acid by little and little into a ſolution of 
Gold, the mixture becomes turbid, and a precipi- 
tate is formed. Continue dropping in more of the 
ſolution af Mercury till no more precipitate falls; 
then let the liquor ſtand to ſettle, and at the bot- 
tom of it you, will find a ſediment, which is the 
precipitated Gold: pour off the liquor by inclina- 
tion, and waſnh the precipitate with fair water. 
Mercury hath a greater affinity with the Marine 
than with the Nitrous Acid. The affinity which 
Mercury hath with the Marine Acid is alſo greater 
than that of Gold with the Marine Acid ; for un- 
leſs this Acid be aſſociated either with the Nitrous 
Acid, or at leaſt with a certain proportion of Phlo- 
giſton, it will not diſſolve Gold. * his it comes 
that when a ſolution of Mercury in the Nitrous - 
Acid is dropped into a ſolution of Gold in Aqua re- 
gis, the Mercury unites. with the Acid of Sea-falt, 
which is an ingredient in the Agua regis : but the 
Marine Acid cannot on this occaſion join the Mer- 
cury, without deſerting the Gold and the Nitrous 
Acid with which it was united; and then the Gold, 
which cannot be kept'in ſolution by the Nitrous 
Acid alone, is forced to quit its ſolvent and preci- 
pitate. The liquor therefore, that now floats over 
the Gold thus precipitated, mult contain Mercury 
united with the Acid of Sea-falt: and in fact it 
yields a true Corroſive Sublimate, which is known 
to be a combination of Mercury with the Marine 
Acid, SN RY Wu 
Mercury diſſolved in Spirit of Nitre is employed 
to procure the precipitation we are ſpeaking of; 
becauſe metallic ſubſtances, when ſo comminuted 
by an Acid, are much fitter for ſuch experiments 
than when they are in a concrete form. | 
Gold precipitated in this manner by a metallic 
- ſabſtance doth not fulminate, . 8 
4 ; - R O 
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PROCESS III. 


Tod Holve Gold by Liver of mTOR 


IX together equal parts of common Brim- 
ſtone, and a very ſtrong Fixed Alkali; for 
inſtance, Nitre fixed by charcoal. Put them in acruci- 
ble, and melt the mixture, ſtirring it from time to time 
with a ſmall rod. There is no occaſion to make the 
fire very briſk ; becauſe the Sulphur facilitates the 
fuſion of the Fixed Alkali. Some ſulphureous va- 
pours will riſe from the crucible; the two ſubſtances _ 
will mix intimately together, and form a reddiſh 
compound. Then throw into the crucible ſome _ 
little pieces of Gold beat into thin plates, ſo that the 
whole do not exceed in weight one third part of the 
Liver of Sulphur : raiſe the fire a little. As ſoon 
as the Liver of Sulphur is perfectly melted, it will 
begin to diſſolve the Gold with ebullition ; and will 
even emit ſome flaſhes of fire. In the ſpace of a few 
minutes the Gold will be entirely diſſolved, eſpeci- 
ally if it was cut and flatted into ſmall thin leaves. 


OBSERFATITON S.: 


The proceſs here delivered is taken from M. 
Stahl. The deſign of that ingenious Chymiſt's en- 
quiry was to diſcover how Moſes could burn the 
8 calf, which the Iſraelites had ſet up and wor- 

ipped while he was on the mount; how he could 
afterwards reduce that calf to powder, throw it 
into the water which the people uſed, and make all 
who had apoſtatized drink thereof, as related in 
the Book of Exodus. 

M. Stahl, having firſt obſerved that Gold is ab- 
ſolutely inalterable and indeſtructible by the force of 
fire alone, be it ever ſo violent, concludes, that 
without a miracle Moſes could not poſſibly e 
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the above-mentioned operations on the golden calf, 


any way but by mixing with the Gold ſome matter 
qualified to alter and diſſolve it. He then takes no. 
tice that pure Sulphur does not act upon Gold at 
all, and that many other ſubſtances, which are 
chought capable of dividing and diſſolving it, can- 


not however do it ſo completely as is neceſſary to 


render that metal ſuſceptible of the effects related. 


He then gives the method of diſſolving it by Liver 


of Sulphur deſcribed in the proceſs. 

Liver of Sulphur diſſolves likewiſe all the other 
metals : but M. Stahl obſerves that it attenuates 
Gold more than any other metallic ſubſtance, and 
unites with it much more intimately than with the 
reſt. This appears from what happens, on at- 
ES. to diflolve in water any of the mixts re- 
ſulting from the union of another metal with Liver 
of Sulphur : : for then the metal ſeparates, and ap- 


ars in the form of a powder or fine calx; 


whereas. when Gold is united with Liver of Sul. 
hur, the whole compound diffolves in water fo 
perfectly, that the Gold even paſſes with the Liver 

of Sulphur through the pores of filtering paper. 
If an Acid be poured i into a ſolution of this com- 
bination of Gold with Liver of Sulphur, the Acid 
unites with the Alkali of the Hepar, and the Gold 
falls to the bottom of the liquor along with the 
Sulphur, which doth not quit it. The Sulphur thus 
. precipitated with the Gold is eaſily carried off by a 
{light torrefaction, after which the Gold remains ex- 
ceedingly comminuted, The Sulphur of this com- 
pound may allo be deſtroyed by torrefaction, with- 
out the trouble of a previous ſolution and precipi- 
tation, and then alſo the Gold remains ſo attenuated 
as to be miſcible with liquors, and floats on them, 
or ſwims in them, in ſuch a manner that it may 
eaſily be ſwallowed with them in drinking, From 
all this M. Stahl concludes. there is great reaſon to 
LR believe 


. Sow, 
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believe it was by means of the 1 of Sulphur 


that Moſes divided, and in a manner calcined, the 
golden calf, fo that he could mingle it with water, 


and make the e drink! it. 


e W. 255 

7 f 0 1 parate, Gol from all other metallic Subſtances 25 
means of Antimony.. 

3 AVING put the Gold you intend to pity 
I into a crucible, ſet it in a melting furnace, 
x cover, it, ood make the ald flow. When the; me- 
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B = a few minutes, When you perceive e that 


the metallic mixture is perfectly melted, and that its 


ſurface begins to ſparkle, pour it out into a hollow 
iron cone, previouſly heated, and ſmeared on the 
inſide with tallow. Immediately ſtrike with a 
hammer the floor. on which the cone ſtands; and 
when all is cold, or at leaſt ſufficiently fixed, invert 
the cone and, ſtrike it : the whole metallic maſs 
will fall out, and the under part thereof, which was 
at the point of the cone, will be a Regulus more or 


leſs yellow as the Gold was more or leſs pure. On 
ſtriking. the metallic maſs the Regulus will freely 
part from the ſulphureous cruſt at top. 


Return this Regulus into the crucible, and melt 
it. Leſs fire will do now than was required before. 
Add the ſame quantity of Antimony, and proceed 


as at firſt. Repeat the ſame operation a third time, 


if your Gold be very impure. 
Then put your Regulus into a good crucible, 


much larger than is neceſſary to hold it. Set your 
| crucble 4 in a melting furnace, and heat the matter 


->& 3 but 
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but juſt enough to make it flow, with a ſmooth, bril. 
liant ſurface. When you find it thus conditioned, 


point towards it the noſe of a long: ſnouted pair of 


bellows, and therewith keep gently and conſtantly 
blowing. There will ariſe from the crucible a con- 


ſiderable ſmoke, which will abate greatly when you 


ceaſe to blow, and increaſe as ſoon as you begin 


again. You mult raiſe the fire gradually as you 


approach towards the end of 'the operation. If 


the ſurface of the metal loſe its brilliant poliſh, and 
ſeem covered with a hard cruſt, tis a ſign the 
fire is too weak; in which caſe it muſt be increaſed, 


till the ſurface recover its ſhining appearance. At 


laaſt, when no more ſmoke riſes, and the ſurface of 


the Gold looks neat and greeniſn, caſt on it, by lit- 


_ tle and little, ſome pulverized Nitre, or a mixture 


of Nitre and Borax. The matter will fwell up. 


Continue thus adding more Nitre gradually, till 
no commotion is thereby produced in the crucible; | 


and then let the whole cool. If you find, when 


the Gold is cold, that it is not tough enough, melt 
it over again; when it begins to melt caſt in the 
fame Salts as before; and repeat this till it be per- 


fectly ductile. 


OBSERVATIONS. 
ANTIMONY is a compound, conſiſting of a ſemi- 


metallic part united with about a fourth part of 
its weight of common Sulphur. It appears, in the 


ninth column of the Table of Affinities, that all 
the metals, Mercury and: Gold excepted, have a 


greater affinity than the reguline part of Antimony 


with Sulphur. If therefore Gold, adulterated with 


a mixture of Copper, Silver, or any other metal, 


be melted with Antimony, thoſe metals will unite 


with the Sulphur of the Antimony, and ſeparate it 
from the reguline part, which being thus ſer free 
will combine and be blended with the Gold. Theſe 
| Ss e two . 
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two metallic ſubſtances, forming a maſs far heavier 
than the other metals mixed with the ſulphur, fall 
together to the bottom of the crucible in the form 
of a Regulus, while the others float over them like 

a ſort of ſcoria or ſlag: and thus the Gold is freed 
= all alloy but the Teguline part of the Antimony. 

As all the other metals have a great affinity with 
Sulphur, and Gold is the only one that is capable 
of reſiſting its action, one would think Sulphur 
alone might be ſufficient to free it from the metals 
combined with it, and that it would therefore be 
better to employ pure Sulphur, in this operation, 
than to make uſe of Antimony; the reguline part 
of which remaining united with the Gold re- 
quires another long and laborious operation to get 
rid of it. 

Indeed, ſtrictly Corbin Sulphur alone would 
be ſufficient to produce the deſired ſeparation: but 


it is proper to obſerve that, as Sulphur alone is very 
combullble, moſt of it would be conſumed in the 
operation before. it could have an opportunity to 
unite with the metallic ſubſtances; whereas when it 


is combined with the Regulus of Antimony, it is 
thereby enabled to bear the action of the fire much 


longer without burning, and conſequently is much 


fitter for the purpoſe in queſtion. - Beſides, if we 


were to make uſe of pure Sulphur, a great part of 
the Gold, which is ke Pp! in perfect fuſion, and its 
precipitation, facilitate 


by the Regulus of Anti- 
mony, would remain confounded : Oh the wiphy- 


reous ſcoria. 


Nevertheleſs, ſeeing the metals with hich Gold 
is alloyed cannot be ſeparated from it by Antimony, 
but that a quantity of Regulus proportioned to the 


quantity of the metals ſo ſeparated will unite with 


the Gold, and that the more Regulus combines with 
the Gold. the more tedious, char eable, and labo- 
rious will the operation prove, this conlideration 


X 4 \ ought 
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ought to have ſome influence in directing our pro 
ceſs. Therefore, if the Gold be very impure, and 


1 Worſe than ſixteen carats, we muſt not mix it 
| with crude Antimony alone, but add:two drams of 
| | pure Sulphur for every carat the Gold wants of 


ll - ſixteen, and leſſen the quantity of Antimony in 
| proportion to that of the real Gold, 
| It is neceſſary to keep the crucible cloſe covered, 
after mixing the Antimony with the Gold, to pre- 
. vent any coals from falling into it: for, if that 
. ſhould happen, the melted maſs would puff up con- 
ſiderably, and might perhaps run over. | 
E II ! be inſide of the cone, into which you pour the 
| ' * melted metallic maſs, muſt be greaſed with tallow, 
do prevent its. ſticking thereto, and that it may 
come eaſily out. Soiking the floor, -on which the 
cone with the melted metal ſtands, helps the preci- 
pitation and deſcent of the Regulus of Gold and 
Antimony to the bottom of the cone. LO 
L Leſs fire is requiſite to melt this compound Re- 
| gulus, in order to add freſh Antimony, than was 
i neceſſary before the Gold was mixed with the regu- 
| | line part of the, Antimony ; becauſe this metallic 
ſubſtance, being much more fuſible than Gold, pro- 
motes its melting. The Antimony is mixed with 
the Gold by repeated projections, that the ſeparation 
of the metals may be accompliſhed with the greater 
eaſe and accuracy. Yet the operation might be 
ſucceſsfully performed, by putting in all the Anti- 
mon at once, and with one melting only. 
The metalline maſs found at the bottom of the 
cone after all theſe operations, is a mixture of Gold 
with the reguline part of the Antimony. All the reſt 
of the proceſs conſiſts only in ſeparating this reguline 
| part from the Gold. As Gold is the moſt fixed of 
: all metals, and as the Regulus of Antimony cannot 
bear the violence of fire without flying off in va- 
pours, nothing more is neceſſary for this 1 
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but to expoſe the compound, as directed in the pro- 
ceſs, to a heat ſtrong enough, and long enough 
continued, to diffipate all the Regulus of Antimo- 
ny. This ſemi-metal exhales in the form of a-very 
thick white ſmoke. It is proper to blow gently © 
into the crucible during the whole operation; be- 
_ cauſe the immediate contact of the freſh air inceſ- 
fantly thrown in promotes and conſiderably en- 


creaſes the evaporation : and this is a general rule 1 


applicable to all evaporations. 

The fire muſt be gradually raiſed as the Regulus 
of Antimony is diſſipated, and the operation draws - 
toward an end; becauſe the mixed maſs of Regu- 
lus of Antimony and Gold becomes ſo much the 
leſs fuſible as the proportion of the Regulus is leſ- 
ſened. Though the Regulus of Antimony be ſe- 
parated from the Gold in this operation, becauſe 
the latter is of ſuch a fixed nature that it cannot be 
volatilized by the degree of fire which diſſipates 
the Regulus; yet, as the Regulus is very volatile, 
it will undoubtedly carry up ſome of the Gold along 
with it, eſpecially if you hurry on the evaporation 
too faſt, by applying too great a degree of fire, by 
boring, too briſkly into the crucible, and fill 
more if you evaporate your mixture in a broad flat 
veſſel inſtead of a crucible. All theſe things muſt 
therefore be avoided, if you would loſe no more 
Gold than you needs muſt. 

However, unleſs the evaporation be cane to 
the utmoſt, by the means above pointed out, a ſmall 
portion of the Regulus of Antimony will always 
remain combined with the Gold, which defends it 
from the action of the fire. This ſmall portion of 
Regulus hinders the Gold from being perfectly 
pure and ductile. In order therefore to conſume 
and ſcorify i it, we caſt Nitre into the crucible when 
we perceive it to emit no more white vapours. 10 

e 
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We know that Nitre has the property of redu- 
cing all metallic ſubſtances to a calx, Gold and Sil- 
ver excepted ; becauſe it deflagrates with the phlo- 
giſton to which their metalline form is owing : but 
as this accenſion of the Nitre occaſions a tumid effer- 


veſcence, care mult be taken to throw it in but by 


little and little at a time; for if too much be pro- 
jected at once the melted matter will run over. 

This operation might be conſiderably abridged 
by taking advantage of the property which Nitre 


poſſeſſes of thus conſuming the phlogiſton of me- 


tallic ſubſtances; as by means thereof we might 
deſtroy all the Regulus of Antimony incorporated 


with the Gold, without having recourſe to a long 


and tedious evaporation. But then we ſhould at 


the ſame time loſe a much greater quantity of 
Gold, by reaſon of the tumult and ebullition which 
are inſeparable from the detonation of Nitre. On 
the whole therefore, if Nitre be made uſe of to pu- 

rifyy Gold, great care muſt be taken to apply but 
very little of it at a time. 1 


All the Silver that was mixed with the Gold, and 


indeed a little of the Gold itſelf, remains con- 
founded with the ſulphureous ſcoria, which floats 
upon the Golden Regulus after the addition of the 
Antimony: we ſhall ſhew in the Chapter on Sil- 


ver how theſe two metals are to be ſeparated from 


CHAP. 
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PROCESS 1. 


To i nee Silver from its Ore, by means of Scori- 
| fication with Lead. 7 


EAT to powder in an iron mortar the ore from 

which you mean to ſeparate the Silver, having 
firſt roaſted it well in order to free it from all the 
Sulphur and Arſenic that it may contain. Weigh 
it exactly: then weigh out by itſelf eight times as 
much granulated Lead. Put one half of this Lead 
into a teſt, and ſpread it equally thereon: upon this 
Lead lay your ore, and cover it quite over with the 
remaining half of the Lead. 

Place the teſt thus loaded under the farthien end 
of the muffle in a cupelling furnace. Light your 
fire, and increaſe it by degrees. If you look hah 5 
one of the apertures in the door of the furnace you 
will perceive the ore, covered with calcined Lead, 
ſwim upon the melted Lead. Preſently afterwards 

it will Jud ſoft, melt, and be thrown towards the 
tides T the veſſel, the ſurface of the Lead appear- 
ing in the midſt thereof bright and ſhining like a 
luminous diſc: the Lead will then begin to boil, 
and emit fumes. As ſoon as this happens, the fire 
muſt be a little checked, fo that the ebullition of 
the Lead may almoſt entirely ceaſe, for about a quar- 
ter of an hour. After this it mult be excited to the 
degree it was at before, ſo that the Lead may begin 
again to boil and ſmoke. Its ſhining ſurface will 
gradually leſſen, and be covered with ſcorie. Stir 


, the whole With an iron hook, and draw in towards 
| the 
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the middle what you obſerve tog the Gides of the 
veſſel; to the end that, if any part of the ore ſnould 
ſtill remain undiſſolved by the Lead, it it may ay be 
mixed therewith. _ 

When you perceive that the matter is in perfect 


fuſion, that the greateſt part of what ſticks to the 
iron hook, when you dip it in the melted matter, 


ſeparates from it again, and drops back into the vel. 


. fel; and that hes extremity of this inſtrument when 


grown cold, appears varniſhed over with a thin, 
{mooth, ſhining cruſt; you may look on theſe as 
marks that the baſins: ] is done, and the more uni- 


form and evenly the colour of the cruſt is, the more 


perfect may you judge the ſcorification to be. 
Matters being brought to this paſs, take the teſt 

with A pair of tongs from under the muffle, and 

2 its whole contents into an iron cone, firſt 
ated and greaſed with tallow. This whole ope- 


ration laſts about three quarters of an hour. When 


all is cold, the blow of a hammer will part the 


Regulus from the ſcoria; and as it is not Poſſible, 


how perfect ſoever the ſcorification be, to avoid 
leaving a little Lead containing Silver in the ſcoria, 


it is proper to pulveriſe this ſcoria, and ſeparate 


therefrom. whatever extends under the hammer, in 


order to add it to the Regulus. 


OBSERVATIONS. 
Silver, as well as Gold, is often found quite pure, 


and under its metalline form, in the bowels of the 
earth; and in that caſe it may be ſeparated from 
the ſtones or ſand, in which it 1s lodged, by ſimple 
waſhing, or by Amalgamation with Mercury, in 
the ſame manner as before directed for Gold. But 
it alſo happens frequently that Silver is combined in 
the ore with other metallic ſubſtances and minerals, 
which will not admit of this proceſs, but force us to 
—_— other methods of * it from them. 


Silver 
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' Sulphur and Arſenic are the ſubſtances to which 
Silver and the other metals uſually owe their mineral 
ſtate. Theſe two matters are never very cloſely 

united with'Silver ; but may be pretty eaſily ſepa- 
rated from it by the action of fire, and the addition 
of Lead. If Arſenic be predominant in a Silver 
ore, it will unite with the Lead by the help of a 

retty moderate heat, and quickly convert a conſi- 
derable quantity thereof into a penetrating fuſible 

laſs, which has the property of ſcorifying with eaſe 
al ſubſtances that are capable of ſcorification. 

When Sulphur predominates, the ſcorification 

roceeds more ſlowly, and doth not always ſucceed; 

cauſe that mineral combined with Lead leſſens its 
fuſibility, and retards its vitrification. In this caſe 
part of the Sulphur muſt be diſſipated by roaſting : 
the other part unites with the Lead; and that, Be- 
ing rendered lighter by this union, floats on the reſt 
of the mixture, which chiefly contains the Silver. 
At laſt the joint action of the air and of the fire, 
diſſipates the portion of Sulphur that had united 
with the Lead: the Lead vitrifies and reduces to a 
ſcoria whatever is not either Silver. or Gold: and 
thus the Silver being diſentangled from the hetero- 
genous matters with which it was united, one part 
thereof being diffipated and the other vitrified, 
combines with the portion of Lead which is not vi- 
trified, and falls through the ſcoria, which to favoue 
its deſcent muſt be in perfect fuſion. | 

The whole proceſs therefore conſiſts of three diſ- 
tinct operations. The firſt is Roaſting, which diſſi- 

pates ſome of the volatile ſubſtances found united with 
the Silver: the ſecond is Scorification, or the Vitri- 
| fication of the fixed matters alſo united with the Sil- 
ver, ſuch as ſand, tones, metals, &c. and the third 
is Precipitation, or the ſeparation of the Silver from 
the ſcoria. The two firſt are, as hath been ſhewn, 
preparatives for the laft, and indeed produce it. 10 
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As every thing we ſaid concerning Gold, when 
we treated of the proceſs of Amalgamation, is to be 
applied to Silver, which may be extracted by the 
ſame method when it is in its metalline form; in 
the ſame manner all we now advance touching the 


method of extracting Silver by Scorification, when 


it is depraved with a mixture of heterogeneous 
matters, is equally applicable to Gold in the ſame 


circumſtances: and indeed Silver almoſt always 
contains more or leſs Gold naturally. 1 


In the proceſs we directed that the ore ſnould be 
pulverized before it be expoſed to the fire, with a 
view to enlarge its ſurface, and by that means faci- 


* 


litate the action of the Lead upon it, as well as the 
evaporation of its volatile parts. | 


We recommended the precaution of ſlackeningthe 


fire a little at the beginning of the operation, only 
to prevent the Lead from being too haſtily con- 
verted into litharge, leſt it ſhould penetrate and 


corrode the teſt before it had wholly diſſolved the 


ore: but if we were perfectly certain of the veſſel's 
being ſo good as to be in no danger of penetration 
by the Lead, this precaution would be needleſs. 
It is proper to add eight parts of Lead for one of 
ore; though ſo much is not always abſolutely ne- 
ceſſary, eſpecially when the ore is very fuſible. 
The ſucceſs of this operation depends chiefly on 
the completeneſs of the Scorification; and therefore 
the addition of more Lead than enough is attended 


with no inconvenience ; for, as it always promotes 


the ſcorification, it can never do any harm. | 
If the ore be mixed with ſuch earthy and ſtony 


arts as cannot be ſeparated from it by waſhing, it 


15 the more difficult ot fuſion, even though the ſtones 
ſhould be ſuch as are moſt diſpoſed to vitrify; be- 
cauſe the moſt fuſible earths and ſtones are always 


leſs ſo than moſt metallic ſubſtances. - In that caſe 


it will be neceſſary, for effecting the Scorification, 
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to mix thoroughly with the pulverized ore an equal 
quantity of Glaſs of Lead, to add twelve times as 
much granulated Lead, and then to proceed as di- 
rected for a fuſible ore; expoſing the mixture to a 
degree of fire ſtrong enough, and long enough kept 
up, to give the ſcoria all the properties above re- ' 
quired as ſigns of a perfect ſcorification. 1 
Silver ore is ſometimes mixed with pyrites, and 
the ore of Arſenic, or cobalt, which alſo make it 
refractory. As the pyrites contain a large quantity 
of Sulphur, which is very volatile as well as Arſe- 
nic; in this caſe it is proper to begin with freeing 
the ore from theſe two extraneous ſubſtances. This 
is eaſily done by roaſting : only be ſure, when you 
firſt expoſe the ore to the heat, to cover the veſſel in 
which you roaſt it, for ſome minutes, with an in- 
verted veſſel of the ſame width; becauſe ſuch ſorts of 
ore are very apt to fly when they firſt feel the heat. 
After this uncover it, and leave it expoſed to the 
fire till no more ſulphureous or arſenical matters 
riſe. Then mix it with the ſame quantity of Glaſs 
of Lead as we ordered for ores rendered refractory 
by the admixture of earths or ſtones, and proceed 
in the ſame manner. FED 
It is the more neceſſary to roaſt Silver ore infected 
with Sulphur and Arſenic, becauſe, as Sulphur ob- 
ſtructs the fuſion of Lead, it cannot but do hurt, 
and protract the operation; and Arſenic does mif- 
chief, on the other hand, by ſcorifying a very great 
quantity of Lead too haſtily. _ | TENT 
When the Sulphur and Arſenic are diſſipated by 
roaſting, the ore muſt be treated like that which is 
rendered refractory by ſtony and earthy matters; 
for as the pyrites contain much iron, there remains, 
after the Sulphur 1s evaporated, a conſiderable quan- 
tity of martial earth, which is difficult to ſcorify. 
The pyrites, as well as the cobalts, contain more- 
oyer an unmetallic earth, which is hard to _ 
I The 
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Ihe general rule therefore is, when the ore. is 


rendered refractory by any cauſe whatever, to mix 


it with Glaſs of Lead, and to add a larger quantity 


of granulated Lead. Yer ſome ores are ſo refractory 
that Lead alone will not do the buſineſs, and re- 
courſe muſt be had to ſome other flux. That which 


is fitteſt for the preſent purpoſe is the Black Flux, 


compoſed of one part of Nitre and two parts of Tar- 


tar deflagrated together. The Phlogiſton contained 
in this quantity of Tartar is more than ſufficient to 


alkalizate the Nitre. This Flux therefore is nothi 
more than Nitre alkalizated by Tartar, mixed <A 
ſome of the ſame Tartar that hath not loſt its Phlo- 
giſton, and is only reduced to a ſort of coal. 


The White Flux is alſo very fit to promote fuſion; 


but on this occaſion the Black Flux is preferable, 
becauſe the Phlogiſton of the Black Flux prevents 
the Lead from being too ſoon converted to litharge, 


and fo gives it time to diſſolve the metallic matters. 


The White Flux, which is the reſult of equal parts 
of Tartar and Nitre alkalizated together, being no 
more than an Alkali deſtitute of Phlogiſton, or con- 


taining but very little, doth not poſſeſs this advan- 


If Silver ſhould be combined in the ore with 
Iron in its metalline ſtate, which however does not 
commonly happen, then, in order to ſeparate them, 


the Iron muſt be deprived of its Phlogiſton, and con- 


verted to a crocus before the mixed maſs be melted 
with Lead; which may be done by diſſolving it in 


the Vitriohc Acid, and then evaporating the Acid. 
We are neceſſitated to make uſe of this contri- 


vance, becauſe Iron in its metalline form cannot be 
diſſolved either by Lead or by the Glaſs of Lead; 
but hen it is reduced to a calx, litharge unites with 

it and ſcorifies it. . 
If you have not at hand the utenſils neceſſary for 


performing the operation we have been deſcribing in 


a teſt, 
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a teſt, and under the muffle; or if you have a mind 
to work on a greater quantity of ore at a time, you 
may make uſe of a crucible for the purpoſe, and 
perform the operation in a melting furnace. | 

In this caſe the ore muſt be prepared, as above 
directed, according to its nature, and mixed with 
a proper quantity of Lead and Glaſs of Lead; the 
whole Fut into a good crucible, leaving two thirds 
thereof empty, and covered with a mixture of Sea - 
alt and a little Borax, both very dry, to the thick- 
neſs. of a full half inch. 

This being done, ſet the crucible in the midſt of 
a melting furnace, raiſe the coals quite to the lip of 
the crucible; light the fire; cover the furnace with 
its dome; but do not urge the fire more than is ne- 
ceſlary to bring the mixture to perfect fuſion: leave 
it thus in fuſion for a good quarter of an hour; ſtir 
the whole with a bit of ſtrong iron wire; then let it 
cool; break the crucible, and ſeparate the Regulus | 
from the ſcoria. ; 
Ihe Salts added on VN occaſion are fluxes, and | 
their uſe is to procure a perfect fuſion of the ſcoria. 

If the melted matters be left expoſed to the fire, 
either! in a teſt, or in a crucible, longer than is above 
preſcribed, the portion of Lead, that hath united 
and precipitated with the Silver, will at laſt vitrify, 
and at the ſame time ſcorify all the alloy with which 
that metal may be. mixed. But as there are no 
veſſels that can long endure the action of litharge, 
without being pierced like a ſieve, ſome of the Silver 
may eſcape through the holes or fiſſures» of the 
veſſel, and ſo, be loſt. It is better therefore to 
complete the purification of your Silver by the 
Rn of the C Cypeb, the Wannen of which 
follows. 
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3 The refining of Silver by the Cupel. 
T AKE a cupel capable of containing one third 
I more matter than you have to put into it: 
ſet it under the muffle of a furnace, like that qe. 
ſcribed in our Theoretical Elements, as peculiarly 
appropriated to this ſort of operation. Fill the fur- 
nace with charcoal; light it; make the cupel red- 
hot, and keep it ſo till all its moiſture be evapo- 
rated; that is, for about a good quarter of an hour, 
if the cupel be made wholly of the aſhes of burnt 
bones; and for a whole hour, if there be any waſh- 
ed wood-alh in its compoſi tion. 
Reduce the Regulus which remained after the pre- 
ceding operation to little thin plates, flatting them 
with a ſmall hammer, and ſeparating them carefully 
from all the adherent ſcoria. Wrap theſe in a bit of 
paper, and with a ſmall pair of tongs put them gent- 
ly into the cupel. When the paper is conſumed the 
Regulus will ſoon melt, and the ſcoria, which will 
be gradually produced by the Lead as it turns to li- 
tharge, will be driven to the ſides of the cupel, and 
immediately abſorbed thereby. At the ſame time 
the cupel will aſſume a yellow, brown, or blackiſh 
colour, according to the quantity and nature of the 
ſcoria imbibed by it. „ 
When you ſee the matter in the cupel in a vio- 
lent ebullition, and emitting much ſmoke, lower 
the fire by the methods formerly preſcribed,” Keep 
up ſuch a degree of heat only that the ſmoke which 
aſcends from the matter may not riſe very high, and 
that you may be able to diſtinguiſh the colour which 
the cupel acquires from the ſcoria. 
Increaſe the fire by degrees, as more and more 
| litharge is formed and abſorbed. If the Regs 


2 
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lus examined by this aſſay contain no Silver, 
you will ſee it turn wholly into ſcoria, and at 
laſt diſappear. When it contains Silver, and the 
quantity of Lead is much diminiſhed, you will _ 
ceivelittle vivid iriſes, or beautiful rain- bo colo rs, 
ſhooting ſwiftly along its ſurface, and croſſing each 
other in many different directions. At laſt, when 
all the Lead is deſtroyed, the thin dark ſkin, that is 
continually protruded by the Lead while it is turn- 
ing into litharge, and which hitherto covered the 
Silver, ny diſappears; and, if at this moment 
the fire happen not to be ſtron enough to keep the 
Silver in fuſion, the ſurface of that metal will at 
once dart out a dazling fplendour : but, if the fire be 
ſtrong enough to keep the Silver in fuſion, though 
_ freed from all mixture of Lead, this change of co- 
lour, which is called its fulguration, will not be ſo. 
a 1 and the Silver will appear like a bead 
0 a 
Theſe : phenomena ew that the operation is 8. 
niſned. But the cupel muſt ſtill be left a minute or 
two under the muffle, and then drawn ſlowly out 
with the iron hook towards the door of the furnace. 
When the Silver is fo cooled as to be but moderately 
ted, you may take the cupel from under the muffle 
with your little tongs, and in the middle of its ca- 
vity you will find an exceeding white bead of Silver, 
the lower part whereof will be 2 8 27 and full of 
= = 


OBSERVATIONS... 


Taz Re lusobtained by the former proceſs con- 
ſiſts been w of the Silver contained in the ore, 
alloyed with the other metals that happened to be 
mixed therewith in its mineral "ſtate, and a good 
deal of the Lead that was added to precipitate the 
Silver. The operation of the cupel may be conſi- 
dered as the ſequel of that proceſs, being intended 
only to reduce into a ſcoria whatever is not Gold or 
13 : Silver, | 


ties with Lead, and may be. ſubſtituted or it in 


— « 
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Silver. Lead being of all metals that which: vitri- . 
Hes the moſt eaſily, ht moſt promotes the vitri- 


fication of the reſt, and the only one which, when 


vitrified, penetrates the cupel, and carries along 
with it the other metals which it hath vitrified, is 
conſequehtly the fitteſt for that purpoſe. We ſhall 


ſee in its place that Biſmuth hath the ſame pr er- 


ones operation. 
Care muſt be taken to chooſe a cupel « of, a 1 
capacity. Indeed it ſhould rather be too big than 


too little: becauſe the operation is no way prejudiced. 
by an exceſs in its ſize ; whereas, if it be too ſmall, 
tt ill be over-doſed with Lead, and at laſt the li- | 


tharge, which deſtroys every ching, will corrode its 
cavity, and eat holes through the very body of the 
veſſel. Add that the aſhes, of which the cupel is 
made, being once glutted with litharge, abſorb it 


afterwards but lowly, and that the quantity of this 


vitrified litharge, becoming too great to be contained 
in the ſubſtance of the veſſel, exſudes through it, 
and drops on the floor of the muffle, which it cor- 


rodes and tenders unequal; and moreover folders 


to it the veſſels ſet thereon... It may be laid down 
as a general rule for determining the ſize of a cupel, 
that it weigh, at leaſt, half as much as the metallic 
mals to be refined 1 in it. 1 

It is alſo of the utmoſt conſequence 1 5 the cupel 


by well dried before the metal be put into it. In 


order to make ſure of this point it muſt be kept 


red-hot for a certain time, as is above directed: 


tho” to the ſight and to the touch it may appear 5 
dry, it nevertheleſs obſtinately retains a 25 mat- 
ter of moiſture, ſufficient to occaſion the loſs of ſome 
of che metal; which, when it comes to melt, will be 


thereby ſpirited up, in the form of little globules, to 


the very roof of the muffle. The cupels, that ſtand 


moſt in need of a an intenſe heat to dry them, are thoſe 


. Shag cx 
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a in whoſe compoſition wood-afhes are employ- 


ed: for Whatever care Be taken to lixiviate thoſe! 


aſhes before they are uſed, they will ſtill retain. a 


little alkaline ſalt; and that, we know, is very 
greedy of moiſture, will not part entirely with it, 
but by the means of a violent calcination, and pre- 
ſently re- imbibes it when expoſed to the air. 

A little Phlogiſton alſo may ſtill be left in the aſhes 
of which the cupels are made; and that is another 
reaſon for calcining them before they are uſed. By 
this means the remaining Phlogiſton is diſſipated, 

which might otherwiſe combine with the litharge 
during the operation, reduce it, and occaſion ſuch 
a ferment in the matter as to maker tome of it run 
over: to theſe inconveniencies, which any remain- 
der of moiſture or Phlogiſton may produce, we muſt 


add the cracks and flaws, which are very incident to 


cupels not perfectly freed from both thoſe matters. 

It is of no leſs importance to the ſucceſs of this 
operation, that a due degree of heat be kept up. In 
the proceſs we have deſcribed the marks which ſhew 
the heat to be neither too ſtrong nor too weak: 
when it exceeds in either of theſe roſpetts _ "0 
known by the following figns? _ 7 6. 2. 

If the fume emitted by-the Leadriſclikea ſpout 
to the roof of the muffle; if the ſurface of the melts 
ed metal be extremely convex, confideringthe quan- 
tity of the maſs: if the cupel appear of ſuch a white 
heat, that the colour cormnunicated thereto by the 
imbibed ſeoria cannot becdlittinguiſhed: all theſeſhew 


that the heat is too great, and that it ought to be 


diminiſhed. If, on the contrary, the vapours only ho- 
ver, as it were, over the ſurface of the metal; if the 
melted maſs be very flat; conſidering its quantity; 
if its ebullition appear but faint; if the ſcuriæ, that 
appear like little flery drops of rain, have hut a lan- 


guid motion; if the ſcoria gather in heaps, and do 


1 penetrate the * metal be covered I 1 


| 
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it as with a glaſſy coat; and- laſtly, if 12 cupel 
look dull; theſe are proofs that the heat is we; weak, 


and ought to be encreaſed. 
+ The deſign of this operation being to convert the 
Lead into litharge, and to grve it ſufficient time 


and opportunity to ſcorify and carry off with it 


whatever is not Gold or Silver; the fire muſt be 


kept up to ſuch a degree that the Lead may eaſily 
be turned into litharge, and yet that litharge not be 


abſorbed too haſtily by the cupel, but that a ſmall 


quantity thereof may all along remain, Ike a ring, 


round the melted metal]. 
The fire is to be gradually increaſed. as the ope- 


ration draws nearer to its end: for, as the proportion, 


of the Lead to the Silver is continually leflening, the 
metallic maſs gradually becomes leſs fuſible; while 


the Silver deferids the Lead mixed with it from the 


action of the fire, and prevents its being cally con. 
| "rs into litharge. 


When the operation is finiſhed; the cupel muſt 
fil be left under the muffle, till it has imbibed all 


the 3 to the end that the bead of Silver may 


taken out : for, without-this precaution, it 
would ſtick ſo faſt as not to be removed, but by 


breaking off part of the cupel along with it. Care 


muſt alſo be taken to let this bead of Silver cool gra- 


dually, and be perfectly fixed, before you draw it 


from under the muffle: for if you expoſe it at once 
to the cold air, before it be fixed, it will ſwell, 


5 3 into ſprigs, and even dart out ſeveral little 


grains to a conſiderable diftance, which will be loſt, 
If the bead appear to have a yellowiſh tinge, tis 
a ſign that it contains a great deal of Gold, which 


muſt be ſeparated fram it by the methods to be 
95 hereafcer ſhewn, 


It is proper to A chat there is ſcarce any 


5 Lend that does not contain ſome Silver; too little 
| nb W neceſſary to ſeparate 1 it, 


yet 
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yet conſiderable enough to lead us into an error, by 
mixing with the Silver obtained from an ore, and 
increafi ing its weight. And therefore, when the ope- 
rations above deſcribed are applied to the aſſaying of 
an ore, in order to know how much Silver it yields, 
it is previouſly neceſſary to examine the Lead to be 
uſed, and to aſcertain the quantity of Silver it con- 
tains, which muſt be deducted from the total i! 
weight of the bead of Silver obtained of purifying ? 181 
it in this manner. 1 

Silver may be ſeparated from its s ore, and at the 

ſame time refined, by the ſingle operation of the Fi 
cupel, without any previous ſcorification with Lead. 1 
In order to do this, you muſt pound the ore; roaſt ll 
it, to diſſipate all its volatile parts; mix it with an 
equal quantity of litharge, if it be refractory; divide . - un 
it into five or ſix parcels, wrapping each in a bit of . . I 
paper; weigh out eight parts of granulated Lead for 1 
one of ore, if it be fuſible, and from twelve to ſix- 
teen, if it be refractory; put one half of the Lead into 
a very large cupel under the muffle; add thereto one 
of the little parcels of ore, when the Lead begins to 0 
ſmoke and boil ; immediately ſlacken the fire a lit- 108 
tle; continue the ſame degree of heat till you per- | 
ceive that the litharge formed round the metal, and 
on its ſurface, begins to look bright; then raiſe the 
fire; add a freſh parcel of ore; continue proceeding 
in the ſame manner till you have put in all the ore; 
then add the remaining half of the granulated Lead, 
and conduct the ſucceeding part of the operation 
in-the ſame manner as that of cupelling. | 

In this operation it is neceſſary that the fire be not 
too ſtrong . and that it be diminiſhed every 
time you add a treſh parcel of ore; that ſo the Lead Nl 
and the litharge may have time to diſſolve; ſcorify, | ji 

and carry off into the pores of the cupel, all the ad- | 
ventitious matters with which your. Silver may be 1 
| mixed. N otwithſtanding this precaution, when the iſ 
: | Y 4 | ore” Vi 
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ore is refractory, there often gathers in the cupel a 


great quantity of ſcoria, together alſo with ſome of 
the ore that could not be diſſolved and ſcorified. It 


is with a view to remedy this inconvenience that 


the ſecond moiety of the Lead is added towards the 
end, which completes the diſſolution and ſcorifica- 
tion of the whole; ſo that by means thereof no ſco- 
ria, or very little, is left in the cupel at the end = 


the operation. 


The operation 4 the N is chiefly oft + to pu- 


rify Silver from the alloy of Copper; | becauſe this 


metal, being more fixed and harder to calcine than 
other metallic ſubſtances, is the only one that re- 
mains united with Silver and Lead, after roaſting and 


ſcorification with Lead. It requires no leſs than ſix- 


teen parts of Lead to deſtroy it in the cupel, and fe- 


parate it from Silver. It melts into one maſs with 
the Lead; and the glaſs produced by theſe two 
metals, deprived of their plogiſton, inclines to 2 
brownor a black colour; by which appearance chiefly 
q we 0 that our Siver was pn, with Copper. 
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PROCESS: Ul. 
To purify Silver by Nitre. 


IRA NULATE the Silver you intend to pu- 
rify, y, or reduce it to thin plates; put it into 


a good crucible; add thereto a fourth part in weight 
of very dry pulverized Nitre, mixed with half the 


weight of the Nitre of calcined Wine-lees, and 


about a ſixth part of the ſame weight of common 


glaſs 1 in powder. Cover this crucible with another 


' crucible inverted ; which muſt be of ſuch a ſize that 
its mouth may enter a little way into that of the 
lower one, and have its bottom pierced with a hole 
of about two lines in diameter. Lute the two cru- 
-Gibles ue with _ * Windor-loam, When 


the 
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the lute is dry, place the crucibles in a melting fur- 
nace. Fill the furnace with charcoal, taking care 
however that the fuel do not riſe above the oe | 
crucible. - | 
Kindle the fire, aid make your veſſels of a wid 8 
dling-red heat. When they are fo, take up with 
the tongs a live coal, and hold it over the hole 
of the upper crucible. if you immediately perceive 
a vivid ſplendour round the coal, and at the fame 
time hear a gentle hiſſing noiſe, it is a ſign that the 
fire is of a proper ſtrength ; and it muſt be kept up 
at the ſame degree till this phenomenon ceaſe. 
Then increaſe the fire to the degree requiſite to keep 
ure Silver in fuſion; and immediately after take your 
veſſels out of the furnace. You will find the Silver 
at the bottom of the lower crucible, covered with 
a maſs of alkaline ſcoria of a greeniſh colour. If the 
metal be not rendered perfectly pure and ductile by 
tins operation, it muſt be repeated a ſecond tines, 


OBSERVATIONS. 7 


Tux purification of Silver by Nitre, as well as 
the proceſs for refining it on the cupel, is founded 
on the property which this metal poffeſſes of reſiſting 
the force of the ſtrongeſt fire, and the. power of the 
moſt active ſolvents, without loſing its phlogiſton. 
The difference between theſe two operations conſiſts 
wholly in the ſubſtances made uſe of to procure the 
ſcorification of the imperfect metals, or ſemi-metals, 
that may be combined with the Silver. In the for- 
mer this was obtained by Lead, and here it is effected 
by Nitre. This Salt, as we have ſhe wn, hath the pro- 
perty of calcining and quickly deſtroying all me- 
tallic ſubſtances, by conſuming their phlogiſton, ex- 
cept the perfect metals, Gold and Silver, which alone 
are able to reſiſt its force. This method may there- 
fore be employed to purify Gold as well as Silver, 
or MO both WE'D. two mixed together. Io 
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In this operation the Nitre is gradually alkali. 


zated, as its Acid is conſumed with the phlogiſton of 
the metallic ſubſtances. The Alkaline Salt and 
pounded glaſs are added, with a view to promote 
the fuſion of the metalline calxes, as faſt as they are 
formed, and to fix and retain the Nitre, which, as 
we ſhall preſently ſee, is apt to fly off in a certain 


degree of heat. ene 
Ihe precaution of covering the crucible with ano- 
ther crucible inverted, which hath only a ſmall hole 
in its bottom, is deſigned to prevent any of the Silver 


* 


from being loſt in the operation: for when the Ni- 


tre comes to be acted on by a certain degree of heat, 
and eſpecially when it deflagrates with any inflam- 
mable matter, part of it flies off, and ſo rapidly 
too as to be capable of carrying off with it a good 
deal of the Silver. The little hole left in the co- 
vering crucible is neceſſary for giving vent to the 
vapours, which riſe during the deflagration of the 
Nitre, as they would otherwiſe open themſelyes a 
paſſage by burſting the veſſels. After the opera- 
tion this vent hole is found beſet with many little 
particles of Silver, which would have been. loſt if 
the crucible had not been covered. 


If you ſhould obſerve, during the detonation of 


the Nitre, that a great many vapours iſſue through 
the vent-hole with a conſiderable hiſſing noiſe, even 


without applying the coal, you mult take it for a 


ſign that the fire is too e check 
it; elſe a great deal of the Nitre will be di 
and with it much Silver. 3 


4 5 


Tou muſt obſerve to take the Silver out of the 


fire as ſoon as it is in fuſion: for if you neglect this, 


the Nitre being entirely diſſipated or alkalizated, 


the calxes of the metals deſtroyed by it may poſſibly 
recover a little der. communicated either by 
the vapours of the charcoal, or by little bits of coal 


accidentally falling into the crucible; by which 


pated, 
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means ſome portion of thoſe metals being reduced 
will mix again with the Silver, prevent its having 


the deſired degree of purity and Ry, 3 obey 
lige you to begin the ee afreſh {I 


PROCESS IV. 


To diſſolve Silver in Aqua F ortis, and thereby ſepa 4. 
rale it from every other metalline Subſtance. The 
, Purification of Aqua F ortis. Silver fp 
2 Copper. | 
HE Silver you intend codiſfolve being beaten 
41 into thin plates, put it into a glaſs cucurbit; 
pour on it twice its weight of good precipitated Agua 
Fortis; cover the cucurbit with a piece of paper, and 
ſet it on a ſand-bath moderately. heated. The Aqua . 
Fortis will begin to diſſolve the Silver as ſoon as it 
comes to be a little warm. Red vapours will riſe; 
and from the upper ſurfaces of the Silver there will 
ſeem to iſſue ſtreams of little bubbles, aſcending to 
the top of the liquor, between which and the Silver 

they will form, as it were, a number of fine chains: 
this is a ſign that the diſſolution proceeds duly, and 
that the degree of heat is ſuch as ĩt ought to be. If 
the liquor appear to boil and be agitated, a great 
many red vapours riſing at the ſame time, it is a ſign 
that the heat is too great, and ſhould be leſſened till 
it be reduced to the proper degree indicated above: 
having obtained that, keep it equally up till no more 
bubbles or red vapours appear. 

If your Silver be alloyed with Gold, the Gold 
will be found, when the diſſolution is finiſhed, at 
the bottom of the veſſel in the form of a powder. 
The ſolution muſt now be decanted while it is yet 
warm: on the powder pour half as much freſh Agua 
Fortis as before, and make it boil z again decant this 
ſecond _ Fel and repeat the ſame a third 
time; 


/ 


38; ELSE PT 
time; they with fair water waſh the 1 remaining pow: 
der Welk: it will be of a brown colour inclining to 


fed. In the obſervations we ſhall ſnew how the 


- ati is to be feparated from the Aqua Fortis; WL 
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ALL the proceſſes on Silver already n 
whether for extracting it from its ores, or for refin. 
ing it, either by the Cupel or by Nitre, are appli- 
cable to Gold alſo. And if Silver be alloyed with 
Gold before it undergo thoſe ſeveral operations, 
it will ſtill remain alloyed therewith after them, in 
the ſame manner, and in the ſame quantity; becauſe 
both metals bear them equally. All therefore, that 
can be expected from thoſe pk veral affays, is the ſe- 
12 of every thing that is neither Silver nor 


from theſe two metals. But in order to ſe- | 


parate theſe two from each other, recourſe muſt be 
had either to the proceſs laid down under the head 
of Gold, or to that here deſcribed, which is the 


moſt commodious, the moſt uſual, and known by 


the names of Quartation and the Parting Aſſay: © 
Aua Fortis is the true Solvent of Silver, and is 
Utterly incapable of diſſolving the leaſt atom of 
Gold. If therefore a maſs conſiſting of Gold and 
Silver be expoſed to the action of Aqua 'Portis, that 
Acid will diſſolve the Silver contained in the com: 
pound, without touching the Gold, and the two 


metals will be ſeparated from each other. This me. 


thod of parting them is juſt the reverſe of that de- 
Tcribed before under the head of Gold, Ince is 
effected by the means of Aqua Regis. 


To the ſucceſs of this ſeparation, by means s 0 
 AquaPartis, ſeveral conditions are eſſen tiallyneceſſary. 
The firſt is that the Gold and Silver be in due pro- 
portion to each other; that is, there muſt be at leaft 
twice as much Silver 15 Coid'! in the metalline maſs, 
| otherwiſe the * Fortis will not be able to diſſolve 
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it, for the reaſon formerly given. If therefore 
the maſs contain too little Silver, it muſt either be 
melted down again, and a proper quantity of Silver 
added; or elſe, if the Gold be in a ſufficient pro- 
portion to the Silver, they may be parted by means 
of Aqua Re, © V 
Secondly, it is neceſſary that the Agua Fortis em- 
ployed in this operation be abſolutely pure, and free 
from any taint of the Vitriolic or Marine Acid: for, 
if it be adulterated with the Vitriolic Acid, the Sil- 
ver will precipitate as faſt as it diſſolves, and ſo the 
precipitated Silver will again mix with the Gold. If 
the Aqua Fortis contain any of the Marine Acid, 
the Silver will be precipitated in that caſe alſo; and 
this inconvenience will be attended with another, 
namely, that the menſtruum, being partly an Aua 
Regis, will diſſolve ſome of the Gold. Lou muſt 
therefore be very ſure that your Aqua Fortis is pure, 
before you ſet about the operation. In order to diſ— 
cover its quality, you muſt try it by diſſolving, in a 
ſmall portion thereof, as much Silver as it will take 
up: if the Aqua Fortis grow opaque and milky as 
it diſſolves the Silver, *tis a ſign it contains ſome fo- 
reign Acid, from which it muſt be purified. 
In order to effect this, let the portion of Aua 
Fortis uſed for the above trial ſtand to ſettle: the 
white milky part wilb gradually fall to the bottom 
of the veſſel. When it is all fallen, gently decant 
the clear liquor, and pour a few drops of this de- 
canted ſolution of Silver into the Aua Fortis which 
you want to purify. It will inftantly become milky. 
Let the white particles precipitate as before, and 
then add a few more drops of your ſolution of Silver, 
If the Aqua Fortis ſtill become milky, let it preci- 
pitate again, and repeat this till you find that a drop 
of your Solution of Silver, let fall into this Aqua 
Fortis, does not make it in the leaſt turbid. Then 


filter 
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filter it through brown paper, and you will have an 
Aqua Fortis perfectly fit for the Parting Aſſay. 

The white particles that appear and ſettle to the 
bottom, on diſſolving Silver in an Agua Fortis adul- 
terated with a mixture of ſome foreign Acid, are 

no other than that very Silver, which is no ſooner 

_ diffalyed by the Nitrous Acid than it deſerts that 

ſolvent to unite with the Vitriolic or Marine Acid, 

Wherewith it has a greater affinity, and falls to the 
bottom with them. And this happens as long as 
there remains in the Aqua Fortis a ſingle atom of 
Either of thoſe two Acids. 

When therefore your Aqua Fortis hath diſſolved 
as much Silyer as it is capable of taking up, and 

_ when all the white particles formed during the dif- 
ſolution are ſettled to the bottom, you may be af 

ſured that the portion which remains clear and lim- 
Pid is a ſolution of Silver in an exceeding pure Aua 

Fortis, But if the ſolution of Silver thus depurat- 

ed be mixed with an Aqua Fortis adulterated with 
the Vitriolic or Marine Acid, a like precipitation 
will immediately enſue, for the reaſons above given, 

till the very laſt particle of the heterogeneous Acid 
contained in the Aqua Fortis be precipitated. 

Aqua Fortis purified by this method contains no 

- extraneous ſubſtance whatever, except a ſmall por- 
tion of Silver; ſo that it is very fit for the parting 
proceſs. But if it be intended for other chymical 

_ Purpoſes, it muſt be rectified in a glaſs retort with 
a moderate heat, in order to ſeparate it from the 
ſmall portion of Silver it contains, which will re- 
main at the bottom of the retort. 

The third condition neceſſary to the ſucceſs of this 
operation is that your Agua Fortis be neither too 
aqueous, nor too highly concentrated. If too weak, 
it ili not act upon the Silver: and the conſequence 
will be the ſame if it be too ſtrong. Both theſe in- 

cConveniencics are eaſily remedied: for in the owe 
| | 2 9 ale 
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caſe part of the ſuperfluous phlegm may be drawn 
off by diſtillation; - or a ſufficient quantity of much ll 
ftronger Aqua Fortis may be mixed with that which Cl 
is too weak: and in the latter caſe, very pure rain 1 

water, or a weaker Agua Fortis, may be mixed nt 
with that which 1s too 38 1 
Fou may ſatisfy yourſelf whether or no your Aqua | ſt 
Fortis hath the requiſite degree of ſtrength, by diſ- fl 
ſolving therein a thin plate conſiſting of one part 9 
Gold and two or three parts Silver; which plate — 
muſt be rolled up in form of a paper coffin. If, 
when all the Silver contained in the plate is diſſolv- : 
ed, the Gold remains in the form of the coffin, it is a 
ſign that your Solvent has a due degree of ſtrength. 
It, on the contrary, the Gold be reduced to a pow- 
der, it is a proof that your Agua Fortis is too ſtrong, 
and ought to be weakened, 
The Gold remaining after the diſſolution of the 
Silver muſt-be melred in a crucible with Nitre'and 
Borax, as hath already been ſaid under the proceſs 
for parting Gold and Silver by means of Aqua Re- - 
gis. As to the Silver which remains diffolved in the 1 
Aqua Fortis, there are ſeveral ways to recover it. 1 
The moſt uſual is to precipitate it by the inter | | 
ſition of Copper, which hath a greater affinity thin |} 
Silver with the Nitrous Acid“. For this purpoſe | 
the ſolution is weakened by adding twice or thrice "Bi 
as much very pure rain water. 'The cucurbit con- [i 
taining the ſolution 1s ſet on a ſand-bath gently 
es and very clean plates of copper put into it. | 
The ſurfaces of theſe plates are ſoon covered with id 
little white ſcales, which gradually fall to the bot- + i 
tom of the veſſel, as they came to be collected in 1 
quantities. It is even proper to ſtrike the cueurbit 
gently now and then, in order to ſhake the ſcales of | 
Silver from the copper plates, and ſo make room for 
a New Crop. ans : 8 i 
bh The | 
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The Aua Fortis parts with the Silver by degrees 
only, as it diſſolves the Copper; and therefore the 
liquor gradually acquires a blueiſh green colour as 
the precipitation advances. This precipitation of 
the Silver is to be continued as long as any remains 
diſſolved in the Aqua Fortis: you may be ſure that 
your liquor contains no more Silver, if the ſurface 
of a freſh plate of copper laid therein remain clean 
and free from aſh-coloured or greyiſh particles; or 
if one drop of a ſolution of Sea-falt let fall into it 
produce no white or milky cloud. 

" The precipitation being finiſhed, the 8 is to 
be gently poured off from the precipitated Silver, 
which mult be rinſed in ſeveral waters, and even 
made to boil therewith, in order to free it wholly 
from the diſſolved Copper. The Silver thus well 
waſhed muſt be thoroughly dried, mixed with a 
fourth of its weight of a flux compounded of equal 
arts of Nitre and calcined Borax, and then melted 
in a crucible. - On this occaſion care muſt be taken 
_ to raiſe the fire gently and gradually, till the Silver 
be brought to fuſion. 
With what accuracy ſoever the precipitated Silver 
be waſhed, in order to free it from the ſolution of 
Copper, yet the Silver will always be found alloyed 
with a ſmall portion of the Copper: but then this 
Copper is eaſily deſtroyed by the Nitre, with which 
the Silver is afterwards melted; fo that the latter 
metal remains pertectly pure after the operation. 

Though the ber be not previouſly cupelled, but 
be alloyed with other metallic ſubſtances at the time 
it is thus diſſolved, yet the diſſolving, precipitating, 
and fuſing it with Nitre would be ſufficient to ſeparate 

it accurately from them all, and refine it to a degree 
of purity equal to that obtained by the cupel. | 

The Copper that remains diſſolved in the Aqua 
Fortis, after the precipitation of the Silver, may in 
Like manner es precipitated. by _ and, as it re- 

| tains 
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tains a ſmall portion of Silver, ought not to be ne- 
glected when theſe operations are performed on con- 
ſiderable quantities. e 
In the two next proceſſes we ſhall ſhew two other 
methods of ſeparating Silver from Aqua Fortis. 


— — — — peas 
PROCESS L. 


To ſeparate Silver from the Nitrous Acid by Diſtilla- 
tion. Cryſtals of Silver. The Infernal Stone, 


J of Silver, from which you intend to ſeparate the 
Silver by diſtillation. To this body fit a tubulated 
head provided with its ſtopple. Set this alembic 
in a ſand-bath, ſo that the body may be almoſt 
covered with ſand : apply a receiver, and diftil with 
a moderate heat, ſo that the drops may ſucceed 
each other at the diſtance of ſome ſeconds, If the 


NTO : large, low, glaſs body ou the ſolution 


receiver grow yery hot, check the fire, When red 


vapours begin to appear, pour into the alembic, 
through the hole in its head, a freſh quantity. of 
your ſolution of Silver, firſt made very hot. Con- 
tinue diſtilling in this manner, and repeating the 
addition of freſh liquor, till all your ſolution be put 
into the alembic. When you have no more freſh 
ſolution to put in, and when, the phlegm being all 
come over, red vapours begin again to appear, con- 
vey into the alembic half a dram or a dram of tal- 
low, and diſtil to dryneſs; which being done, in- 
creaſe your fire ſo as to make the veſſel containing 
the ſand-bath red-hot. In the alembic you will 
find a calx of Silver, which muſt be melted in a 
crucible with ſome ſoap and calcined wine-]ees, 
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A low cucurbit is recommended for this opera- 
tion, to the intent that the particles of the Nitrous 
Acid, which are ponderous, may the more eaſily 
be carried up and paſs over into the receiver. For 
the ſame reaſon the cucurbit is directed to be al- 
moſt wholly covered with ſand ; left otherwiſe the 
acid vapours ſhould be condenſed about that part 
of the cucurbit, which, being out of the ſand, 
would be much cooller than that which is encom- 
paſſed therewith, and from thence ſhould fall back 
again to the bottom; by which means the diſtilla- 
tion would certainly be retarded, and the veſſel pro- 
bably be broken. | 

Notwithſtanding theſe precautions the veſſels 
are liable to break in ſuch diftillations ; eſpecially 
when they contain a great deal of liquor. With 
a view therefore to prevent this accident, we or- | 
dered that the whole quantity of the ſolution ot 
Silver to be diſtilled ſhould not be put at once into 
the alembic. The little bit of tallow, added to- 
wards the end of the operation, is intended to hin- 
der the metal from-adhering cloſely to the veſſel, 
as it would otherwiſe do, when all the moiſture 1: 18 
diſſipated. 

The Soap and Fixed Alkali mixed with the Sil 
ver to flux it, after its ſeparation from the Aqua 
Fortis in this way, ſerve to abſorb ſuch of the moſt 
fixed particles of the Acid as may till remain 
united with the metal. 

If the diſtillation be ſtopped when part of the 
phlegm is drawn off, and the liquor be then ſuffered 
to cool, many cryſtals will ſhoot therein, which are 
a Neutral Salt conſtituted of the Nitrous Acid and 
Silver! If the diſtillation be carried further, and 
ſtopped when near its concluſion, the liquor being 

then 
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then ſuffered to cool will wholly coagulate into a 


blackiſh mals called the Infernal Stone. 

This way of ſeparating Silver from its ard n is 
attended with the advantage of ſaving all the Agua 
Fortis, which is excellent, and fit to be employed 
in other operations. 


iy" 4 


PROCESS VI. 


To | parate Silver from the Nitrous Acid by Precip 
| tation. Luna Cornea. Luna Cornea reduced. 


NTO your ſolution of Silver pour about a 
fourth part in weight of Spirit of Salt, ſolution 
of Sea- ſalt, or ſolution of Sal Ammoniac. The li- 
quor will inſtantly become turbid and milky. Add 
twice or thrice its weight of fair water, and let it 
ſtand ſome hours to ſettle: It will depoſite a white 
powder. Decant the clear liquor, and on the pre- 
cipitate pour freſh Aqua Fortis, or Spirit of Salt, 
and warm the whole on a ſand-bath with a gentle 
heat for ſome time. Pour off this ſecond liquor, 
and boil your precipitate in pure water, ſhifting it 
ſeveral times, till the precipitate and the water be 
both quite inſipid. Filter the whole, and dry the 
precipitate, which will be a Luna Cornea, and muſt 
be reduced in the following manner. 
Smear the inſide of a good crucible well with 
ſoap. Put your Luna Cornea into it; cover it with 


half its weight of Salt of Tartar, thoroughly dried 


and pulveriſed; preſs the whole hard down; pour 
thereon as much oil, or melted tallow, as the pow- 


der is capable of imbibing ; {et the crucible thus 
charged, and cloſe covered, in a melting furnace, 


and, for the firſt quarter of an hour, make no more 
fire than is neceſſary to make the crucible mode- 
en red: after that raiſe it ſo as to melt the Sil- 
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ver and the Salt, throwing into the crucible from 
time to time- little bits of tallow. When it ceaſes 
to ſmoke, let the whole cool; or pour it into a hol- 
Jow iron cone, warmed and tallowec. 


OBSERVATIONS. 


Tux proceſs here delivered furniſhes us with the 
means of procuring Silver in a degree of purity 
which is not to be obtained by any other method 
of treating it whatever. That which is refined on 
the cupel always retains a ſmall portion of copper, 
from which it cannot poſſibly be ſeparated in that 
way : but if it be diſſolved in AMun Fortis, and 
precipitated thence in a Luna Cornea by the Marine 
Acid, the precipitate will be an abſolutely pure 
Silver, unalloyed with that ſmall portion of Copper 
which it retained on the cupel. The reaſon of this 
effect is, that the Copper remains as perfectly diſ- 
ſolved in Spirit of Salt and in Agua Regia as in Aqua 
Fortis: fo that when the Silver, and the Copper 
with which it is alloyed, are diſſolved together in 
the Nitrous Acid, if the Acid of Sea-falt be mixed 
with the ſolution, part of this latter Acid unites 
with the Silver, and therewith forms a new com- 
pound, which not being ſoluble in the liquor, falls 
to the bottom. The other part of the Acid mix- 
ing with the Nitrous, forms an Agua Regis, in 
which the Copper remains diſſolved, without ſepa- 
„„ % www.... Wn 
Freſh Acid is poured on the precipitated calx of 
Silver, in order to complete the ſolution of the 
ſmall portion of Copper that may have eſcaped the 
action of the firſt ſolvent. It is indifferent whether 
the Spirit of Salt or the Spirit of Nitre be — 
for this purpoſe, becauſe they both diſſolve Copper 
alike, and becauſe Silver precipitated by Spirit of 
1 Salt is not ſoluble in either. | pe IT FOO" 
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After this it is neceſſary to waſh the precipitate 


well with pure water, in order to free it entirely 
from the particles of Aqua Fortis adhering to the 
Silver; becauſe they may poſſibly contain ſome- 

thing of Copper, which would mix with the. Siwer 
in melting, and taint its purity. 

If this precipitate of Silver be expoſed to the 
fire, unmixed with any other ſubſtance, it melts as 
ſoon as it begins to be red; and if the fire be in- 
creaſed, part thereof will be difſipated in vapours, 
and the reſt will make its way through the crucible. 
But being poured out as ſoon as melted, it coagu- 


lates into a cake of a purpliſh red colour, ſemi- 
tranſparent, ponderous, and in ſome degree pliable, 
eſpecially if it be very thin. It bears ſome reſem- 


blance to horn, which hath e it to be called 
Luna Cornea. | 


As Luna Cornea 1s not hie in water, recourſe 


muſt be had to fuſion, in order to reduce it, by ſe- 
parating from the Silver thoſe acids which give it 
the abovementioned properties. Fixed Alkalis and 
fatty matters are very fit to produce . that ſepara- 
tion. 
Wie directed that the inſide of the crucible, in 
| which the reduction is to be made, ſhould be care- 
fully ſmeared with ſoap, and that the Luna Cornea 


ſhould be quite covered with a Fixed Alkali and 
fat, to the end that when the heat is ſtrong enough 


to diſſipate it in v eee or to attenuate it ſo as to 
render it capable of penetrating the crucible, it may 
be forced to paſs — matters qualified to ab- 


ſeorb its Acid, and reduce it. 


Luna Cornea may allo be 8 by being 
melted with ſuch metalline ſubſtances as have a 
greater affinity than Silver with the Acids where- 


with it is impregnated. Of this kind are Tin, 


Lead, Regulus of Antimony: but the Luna Cornea 
ruſhes ſo impetuouſly into conjunction with thoſe 


L 3 185 metal- 
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metalline ſubſtances, that a vaſt many vapours ariſe, 
and carry off with them part of the Silver: if 
therefore you chuſe to effect the reduction by the 
interpoſition of ſuch metalline ſubſtances, you muſt 
| employ a retort inſtead of a crucible. © 
I But this method is attended with another incon- 
venience ; which is, that ſome part of thoſe metal. 
line ſubſtances may unite with the Silver, and adul- 
terate itz for which reaſon it is beſt to keep to the 
method firft propoſed. 3700 48 


— 
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To diſſolve Silver, and ſeparate it from Gold, by 


4 


: 


Cemientation. | _ 
FF 1 X thoroughly together fine brick-duſt four 
41VT4 parts, Vitriol calcined to redneſs one part, 
and Sea-falt or Nitre one part. Moiſten this pow- 
der with a little water. With this cement cover the 
bottom of a crucible half an inch thick; on this firſt | 
bed lay a thin plate of the maſs of Gold and Silver 
you intend to cement, and which you muſt previ- 
ouſly take care to beat into ſuch thin plates. Cover 
this plate with a ſecond layer of cement, of the 
ſame thickneſs as the former; on this ſecond bed 
lay another plate of your metal; cover it in like 
manner with cement; and ſo proceed till the cru- 
cible be filled to within half an inch of its brim. 
Fill up the remaining ſpace with cement, and cloſe 
| the crucible with a cover, luted with a paſte made 
TE of Windſor-loam and water: ſet your (crucible 
MW thus charged in a furnace, whoſe fire-place is deep 


A Oe oper 
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enough to let it be entirely ſurrounded with coals, 
quite up to its mouth. Light ſome coals in the 

furnace, taking care not to make the fire very briſk 
at firſt; encreale it by degrees, but pnly ſo far as 
3 M fi 10 


PRACTICE of. CHYMISTRY. 343 
to make the crucible moderately red ; keep up the 


fire in this degree for eighteen or twenty hours: 


then let the fire go out; open tho crucible when it 
is cold, and ſeparate the cement from your plates 
of Gold. Boil the Gold repeatedly in fair Vater 
till the water come off quite inſipid. 


OBSERVATIONS. | 
Ir cannot but ſeem ſtrange that, after having ſo 


often declared the Acid of Sea-falt to he incapable _ 
of diſſolving Silver, we ſhould direct either Nitre 


or Sea- ſalt indifferently to be employed in com- 
poſing a cement, which is to produce an Acid ca- 
pable of eating out all the Silver mixed with Gold. 

It is eaſy to conceive how the Nitrous Acid extri- 
cated from its baſis by means of the Vitriolic Acid 


may produce this effect: but if Sea- ſalt inſtead of 


Nitre be made an ingredient in the cement, its 
Acid, though ſet at liberty in the ſame manner by 
the Vitriolic Acid, muſt at firſt ſight appear unable 
to anſwer the end. 

In order to remove this difficulty we muſt hand 


obſerve that there are two very eſſential differences 


between the Marine Acid collected in a liquor, as 
it is when diſtilled in the uſual manner, and the 


lame Acid ſeparated from its baſis in a crucible, as 


it is in cementation. 


The firſt of theſe two 3 is that, the Acid 


being reduced into vapours when it acts on the Sil- 
ver in cementation, its activity is thereby greatly 
encreaſed: the ſecond is, that in the crucible it 


ſuſtains a vaſtly greater degree of heat than it can 


ever bear when it is in the form of a liquor. For, 
after it is once diſtilled and ſeparated from its baſis, 


it cannot ſuſtain any extraordinary degree of heat 


without being volatilized and entirely diſſipated : 
whereas while it continues united with its baſis it is 
much more, fixed, and cannot be ſeparated but by a 


2 4 very 
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very intenſe heat. Conſequently, if it meet with 


any body to diſſolve, at the very inſtant of its ſepa- 
ration from its haſis, while it is actuated by a much 
fiercer heat than can ever be applied to it on any 
other occaſion, it muſt operate upon that body 

with ſo much the more efficacy: and thus it comes 
to paſs that in cementation it has the power of diſ. 
ſolving Silver, which it would be incapable of 


5 wughing if it were not ſo circumſtanced. 


But herein Gold differs from Silver: for, what- 
ever force the Nitrous or the Marine Acid may 
exert, when extricated from their baſes in the ce- 
menting crucible, this metal obſtinately refuſes to 
yield to either of thoſe Acids ſeparately, and can 
never be diſſolved by them, unleſs both be e 


op e 4 


Our cementation therefore is actually a parting 
ee in the dry way. The Silver is di olved, 
and the Gold ra unaltered. Nay, as the 
action of the Acids is much Rronger when they are 


applied this way, than when they are uſed for diſ- 


ſolution in the moiſt way, the Nitrous Acid, which 
in the common parting proceſs will not diſſolve 
Silver unleſs its weight be double that of the Gold, 
is able in cementation to diſſolve a very ſmall quan- 
tity of Silver diffuſed through a large enen of 


| Gold. ö a 
It ſometimes happens that after the operation the 
cement proves extremely hard, ſo that it is = 


troubleſome to ſeparate it entirely from the Gol 


In this caſe it muſt be ſoftened by moiſtening it with 
bot water. This hardneſs which the cement ac- 


quires is occaſioned by the fuſion of the Salts, which 


zs the effect of too ſtrong a heat. It was in order to 


pro this, and that a due degree of heat might 
applied, without the danger of melting the ſalts, 


That we directed the cement to be mixed with 
a conſiderable quantity of earthy matter incapable 
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of fuſion, ſuch as brick-duſt. A greater inconve- 
nience {till will enſue, if the fire be made ſo ſtrong 
as to melt the Gold: for then it will partly com- 


mix again with the other metalline ſubſtances diſ- 


ſolved by the cement, and conſequently will not 
JJJJ³ TE To pars 
The crucible is covered, and its cover luted on, 
to prevent the acid vapours from being too ſoon 
diſſipated, and to force them to circulate the longer 
in the crucible, However, it is neceſſary that thoſe 


vapours ſhould find a vent at laſt, otherwiſe they 


would burſt the veſſel: and for this reaſon we di- 
rected the crucible to be luted only with Windſor- 
loam, which does not grow very hard by the action 
of fire, and fo is capable of yielding and giving 


paſſage to the vapours, when a certain quantity of 


them is collected in the crucible, and they begin 


_ to ſtruggle for an eſcape on every fide. 


© When the operation is Shilked, the Silver . 


ſolved by the Acid of the cement is partly diſtri- 
buted through the cement, and partly in the Gold 
itſelf, which is impregnated therewith. For this 
reaſon the Gold muſt be waſhed ſeveral times in 
boiling water, till the water become abſolutely in- 
ſipid: for, if the Gold be melted without this pre- 
caution, it will mix again with the Silver: the ce- 
cover the Silver it contains. | 3 

Though this cementation be, properly ſpeaking, 
a purification of Gold, yet we have placed it among 
the proceſſes on Silver, becauſe it is the Silver that 
is diſſolved on this occaſion, - and becauſe this is a 
particular way of diſſolving that metal. Moreover, 
moſt of the proceſſes hitherto delivered, either on 
Gold or Silver, are equally applicable to both theſe 


ment alſo may be waſhed in the ſame manner to re- 


metals” Pre F 
If the Gold do not appear quite pure after the 
tementation, the proceſs muſt be repeated. _ 


There 


| 
| 
4 
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There are ſeveral ways to know the fineneſs of 


Gold, the quantity of Silver with. which it is alloy- 


ed, and the proportion in which theſe two metals 
are mixed in a mals purified by the cupel. 8 5 
One of the emplell is the trial by the Touch- 
ſtone; which indeed is hardly any more than judg- 
ing by the eye only, from the colour of the com- 
pound metal, what proportion of Gold and Silver 
it contains. . 

The Touch- ſtone is a ſort of black marble, whoſe 
furface ought to be half poliſhed. If the metalline 


maſs which you want to try be rubbed on this ſtone, 


it leaves thereon a thin coat of metal, the colour of 
which may be eaſily obſerved. Such as are ac- 
cuſtomed to ſee and handle Gold and Silver can at 
once judge very nearly from this ſample in what 
proportion the two metals are combined: but, for 
greater accuracy, thoſe who are in the way of hav- 
ing frequent occaſion for this trial are provided 
with a ſufficient number of ſmall bars or needles, 


of which one is pure Gold, another pure Silver, and 


all the reſt conſiſt of theſe two metals mixed toge- 


ther in different proportions, varied by carats, or 


even by fractions of carats, if greater exactneſs be 
required. 3 > | 
The fineneſs of each needle being marked on it, 
that needle, whoſe colour ſeems to come neareſt the 
colour of the metalline ſtreak on the Touch-ſtone, js 


| rubbed on the ſtone by the ſide of that ſtreak. This 


needle likewiſe leaves a mark ; and if there appear 
to be no difference between the twomertalline ſtreaks, 
the metalline maſs is judged to be of the ſame fine- 


nefs as the needle thus compared with it. If the 


eye difcovers a ſenſible difference, another needle is 
ſought for whoſe colour may come nearer to that of 


the metal to be tried. But though a man be ever 
ſo well verſed in judging thus of the fineneſs of Gold 


by the eye only, he can never be perfectly and ac- 
„ . | 7 curately 
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curately ſure of it by this means alone. If ſuch 

certainty be required, recourſe muſt be had to the 
| parting aſſay; and yet when you have gone through 
it, there always remains a ſmall quantity of the 
metal, which ſhould have been diſſolved, and yet 
eſcaped the action of the ſolvent. For example, if 
you make uſe of Aqua Regis, the Silver that re- 
mains after the operation ſtill contains a little Gold ; 
and, if you make uſe of Aua Fortis, the Gold that 
remains after the operation ſtill contains alittle Silver. 
And therefore 1f you reſolve to carry the ſeparation 
of theſe two metals ſtill further by ſolvents, it will 
be neceſſary, after you have gone through one part- 


ing proceſs, to perform a ſecond the contrary way. 


For example, if you begin with Aqua Fortis, then, 
after it has diſſolved all the Silver in the metalline 
maſs that it is capable of og up, diſſolye the re- 
maining Gold in Aqua Regis; by which means you 
will ſeparate the ſmall portion of Silver left in it by 
the Aqua Fortis. The contrary is to be done if you 
made uſe of Aqua Regis firſt. EL 
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To ſeparate Copper from its Ore. 
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waſhing and roaſting, from all ſtony, earthy, ſul- 
phureous, and arſenical parts. Mix your ore thus 
pulverized with thrice its weight of the black flux; 
put the mixture into a crucible ; cover it with com- 
mon falt to the thickneſs of half an inch, and preſs 


the 


EAT your Copper ore to a fine powder, hav- . 
ing firſt freed it as accurately as poſſible, by 
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the whole down with your finger. With all this 


the crucible muſt be but half full. Set it in a melt. 
ing furnace; kindle the fire by degrees, and raiſe it 


inſenſibly till you hear the Sea-falt crackle. When 
the 1 is over, make the crucible mode. 
rately red-hot for half a quarter of an hour. Then 
give a conſiderable degree of heat, exciting the fire 


with a pair of good perpetual bellows, ſo that the 


crucible may become very red-hot, and be perfectly 


. ignited. Keep the fire up to this degree for about 


a quarter of an hour; then take out the crucible, 
and with a hammer ftrike a few blows on' the floor 
whereon you ſet it. Break it when cold. If the 
operation hath been rightly and ſucceſsfully perform- 
ed, you will find at the bottom of the veſſel a hard 
Regulus, of a bright yellow colour, and ſemi-mal- 


leable; and over it a ſcoria of a yellowiſh brown 


aur, hard and 1 from which you may ſe- 
parate the Regulus with a hammer. eu 1 


OBSERVTASHAON SS; 
CoPPER in the ore is often blended with ſeveral 
other metallic ſubſtances, and with volatile mine- 
rals, ſuch as Sulphur and Arſenic. Copper ores 
alſo frequently participate of the nature of the py- 
rites, containing a martial and an unmetallic earth, 


both of which are entirely refractory, and hinder 
the ore from melting. In this caſe you muſt add 


equal parts of a very fuſile glaſs, a little borax, 
and four parts of the black flux, to facilitate the 
fuſion. The black flux is moreover neceſſary to 
furniſh the Copper with the Phlogiſton it wants, or 


reſtore ſo much thereof as it may loſe in melting. 
For the ſame reaſon, when any ore, but that of 
Gold or Silver, is to be ſmelted, it is a general rule 
to add ſome black flux, or other matter abounding 


The 
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nk e y ß 


ther with a ſmall quantity of borax. 
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The Regulus produced by this operation is not 
malleable, becauſe it is not pure Copper, but a mix- 
ture of Copper with all the other metallic ſubſtances 


that were in the ore; except ſuch as were ſeparated 


from it by roaſting, of which it contains but little. 

According to the nature of the metallic matters 
that remain combined with the Copper after this fu- 
ſion, the colour of the Regulus is either like that 


of pure Copper, or a little more whitiſh: it is alſo 
frequently blackiſh, which has procured it the name 


of Blact Copper. In this ſtate, and even in general, 
it is uſual enough to call this Regulus by the name 
of Black Copper, when alloyed with other metallic 
ſubſtances that render it unmalleable, whatever its 


e 525 5 
Hence it appears that there may be ſeveral diffe- 


rent ſorts of Black Copper. Iron, Lead, Tin, 


Biſmuth, and the reguline part of Antimony, are 
almoſt always combined with the ores of Copper, 
in a multitude of different proportions; and all theſe 


ſubſtances, being reduced by the black flux in the 
operation, mix and precipitate with the Copper. If 
the ore contain any Gold or Silver, as is pretty often 


the caſe, theſe two metals alſo are confounded with 
the Black Copper. | ; 
Pyritoſe, ſulphureous, and arſenical Copper ores 
may be fuſed, in order to get rid of the groſſer he- 
terogeneous parts, without previouſly roaſting them: 
but in this caſe no alkaline flux muſt be mixed 
with the ore; becauſe the Alkali in combination 


the reſt in the precipitation, and become part of 


with the Sulphur would produce a Liver of Sul- 
phur, and fo diſſolve the metalline part; by which 


means all would be confounded-together, and no 


Regulus, or very little, be precipitated. On this 
occaſion therefore nothing muſt be added to pro- 


mote the fuſion, but ſome tender fuſile glaſs, toge- 
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This firſt fuſion may alſo be performed amid 
the coals, by caſting the ore upon them in the fur- 
nace, without uſing a crucible; and then an earthen 
veſſel, thoroughly heated, or even made red-hot, 


muſt be placed under the grate of the fire place, 
to receive the metal as it runs from the ore. 


The Regulus obtained by this means is much 
more impure and brittle than Black Copper, becauſe 
it contains moreover a large. quantity of Sulphur 
and Arſenic; as theſe volatile ſubſtances; have not 
time to evaporate during the ſhort ſpace requiſite 
to melt the ore, and as they cannot be carried off 


by the action of the fire after the ore is once melt- 


ed, whatever time be allowed for that purpoſe. 
However, ſome part thereof is diſſipated; and the 
Iron which is in pyritoſe ores, having a much 
greater affinity than Copper, and indeed than any 


other metallic ſubſtance, with Sulphur and Arſenic, 
abſorbs another part thereof, and ſeparates it from 
the Regulus. | | 


This Regulus, it is plain, ſtill contains all the 


fame parts that were in the ore, but in different pro- 


Prone, there being more Copper, combined with 
eſs Sulphur, Arſenic, and unmetallic earth, which 


have been either diſſipated or turned to ſlag. There- | 


fore if you would make it like Black Copper, you 


muſt pound it, roaſt it over and over, to free it 
from its Sulphur and Arſenic, and then melt it 


with the black flux. 

I f this Regulus contain much Iron, it will be ad- 
viſeable to melt it once or twice more, before all 
the Sulphur and Arſenic are ſeparated from it by 


roaſting; for as the Iron, by uniting with theſe vola- 
tile ſubſtances, ſeparates them from the Copper, with 
which they have not ſo oo an affinity; ſo allo the 
Sulphur and Arſenic, 

help in their turn to ſeparate it from the Copper. 


y uniting with the Iron, 


PR O- 


GW pup wy ond „ Wwoc Ka.c. 


PRACTICE of CHYMISTRY, 351 


* 


PROCESS IL 
To purify Black Copper, and render it malleable, 


REA K into ſmall bits the Black Copper you 
B intend to purify ; mix therewith a third part 
in weight of granulated Lead, and put the whole 
into a cupel ſet under the muffle in a cupelling fur- 
nace, and previouſly heated quite red. As ſoon as 
the metals are in the cupel raiſe the fire conſiderably, 


making uſe, if it be needful, of a pair of perpetual _ 
bellows, to melt the Copper ſpeedily. When it is 


thoroughly melted, lower the fire a little, and con- 
tinue it juſt high enough to keep the metalline maſs 
in perfect fuſion. The melted matter will then boil, 
and throw up ſome ſcoriæ, which will be abſorbed 
by the cape; 7+ -: E ih 


When moſt of the Lead is conſumed, raiſe the 


fire again till the face of the Copper become bright 
and ſhining, thereby — that all its alloy 1s 
ſeparated. As ſoon as your Copper comes to this 
ſtate, cover it with charcoal-duſt conveyed into the 
cupel with an iron ladle: then take the cupel our 
of the furnace and let it cool. OO 


OBSERVAFIONS. 


Or all the metals, next to Gold and Silver, Cop- 
per bears fuſion the longeſt without loſing its phlo- 
gitton; and on this property is founded the proceſs 
here delivered for ing it. 8 


It is neceſſary the Copper ſhould melt as ſoon as 
it is in the cupel, becauſe its nature is to calcine 
much more eaſily and much ſooner, when it is only 
red-hot, than when it is in fuſion. For this reaſon 
the fire is to be conſiderably raiſed, immediately on 
putting the Copper under the muffle, that it may melt 

1 9 as 
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E as ſoon as poſſible. Yet too violent a degree of fire 
| muſt not be applied to it: for when it is expoſed to 
ſuch a degree of heat only as is but juſt neceſſary to 
* keep it in fuſion, it is then in the moſt favourable 
| condition for loſing as little as may be of its phlo- 
giſton; and if the heat be ſtronger, a greater quan. 
rity thereof will be calcined. As ſoon therefore as 
it flows it is proper to weaken the fire, and reduce 
it to the degree juſt requiſite to keep up the fuſion. 
The Lead added on this occaſion is intended to 
facilitate and expedite the ſcorification of the metal. 
lic ſubſtances combined with the Copper. So that 
the event is hero nearly the ſame as when Gold or 
Silver is refined on the cupel. The only difference 
i between this refining. of Copper, and that of the 
8B perfect metals, is that the latter, as hath beenſhewn, 
3 abſolutely reſiſt the force of fire and the action of 
| Lead, without ſuffering the leaſt alteration; where. 
as a good deal of Copper is calcined and deſtroyed, 
when it is puriſied in this manner on the cupel. In- 
deed it would be wholly deſtroyed, if a greater 
quantity of Lead were added, or if it were left too 
long in the furnace. It is with a view to ſave as 
much of it as poſſible that we order it to be covered 
| with charcoal-duſt as ſoon as the ſcorification is fi- 
L „ PPP 
3 The Lead ſerves moreover to free the Copper ex- 
peditiouſſy from the Iron with which it may be al- 
Een Iron and Lead are incapable of contracting 
any union together: ſo that as faſt as the Lead unites 
with the Copper, it ſeparates the Iron, and excludes 
it out of the mixture. For the ſame reaſon if Iron 
| were combined in a large e with Copper, 
1 it would prevent the Lead from entering into the 


— 


compoſition. Now, as it is neceſſary to give the 
more heat, and to keep the Copper to be incorpo: 
rated with Lead the longer in fuſion, as that Cop- 
per is alloyed with a greater proportion of Iron, 


ſome 
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ſome black flux muſt be added on this occaſion, to 
prevent the Copper and the Lead from being cal- 
cined before theif aſſociation can be effected. 
Copper purified in the manner here directed is 
beautiful and malleable. It is now alloyed with no 
other metalline ſubſtance but Gold or Silver, if 
there were any in the mixed maſs. If you deſire 
to extract this Gold or Silver, recourſe muſt be 
had to the operation of the cupel. The proceſs 
here given for purifying Copper is not uſed in large 
works, becauſe it would be much too chargeable. 
In order to purify their Black Copper, and render 
it malleable, the ſmelters content themſelves with 
roaſting it, and melting it repeatedly, that the me- 
tallic ſubſtances which are not ſo fixed as copper 
may be diſſipated by ſublimation, and the reſt ſco- 
rified by fuſion, _ 33535 1 
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FROCESS TK 
To deprive Copper of its Phlogiſton by calcination. 
U your Copper in filings into a teſt, and 
ſet it under the muffle of a cupelling furnace; 


. 


light the fire, and keep up ſuch a degree of heat as 


may make the whole quite red, but not enough to 
melt the Copper. The ſurface of the Copper will 
gradually loſe its metalline ſplendour, and put on 
the appearance of a reddiſh earth. From time to 
time ſtir the filings with a little rod of copper or 
iron, and leave your metal expoſed to the fame de- 
gree of fire till it be entirely calcined. 


OBSERVATIONS. 
In our obſervations on the preceding proceſs we 


took notice that Copper, infuſion, calcines more ſlow- 
ly, and leſs eaſily, than when it is expoſed to a degree 


of fire barely ſufficient to keep it red-hot, without 
r "06 melting 
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melting i it; and therefore, the deſign here being to 


calcine it, we have directed that degree of heat only 


to be applied. 
The cupelling furnace is the fitteſt for this Ope- 


ration, becauſe the muffle is capable of receiving 
ſuch a flat veſſel as ought to be uſed on this occa- 
ſion, and communicating to it a great deal of heat; 
while, at the ſame time, it prevents the falling i 5 
of any coals, which, by furniſhing the C 
with freſh Phlogiſton, would 07 prejudice 5 
protract the operation. 
As Copper calcines with great difficulty, this 
operation is extremely tedious : nay, though Cop- 
per hath ſtood thus expoſed to the fire for ſeveral 
days and nights, and ſeems perfectly calcined, yet 
it frequently happens that, when you try afterwards 
to melt it, ſome of it reſuines:rbe form of Copper: 
a proof that all the Copper had not loſt its phlo- 
giſton. Copper is much more expeditiouſly de- 
prived of its phlogiſton by wa it in a crucible 
with Nitre. 
The calx of Copper perfectly calcined is wh 

great difficulty brought to fuſion: yet, in the focus 

of a large burning glaſs, it melts and turns to a red- 


= diſh and almoſt opaque glaſs. 


By the proceſs here delivered, you may likewiſe 
en all other metalline nantes which do not 
melt till they be thoroughly red-hot. As to thoſe 
wjhich melt before they grow red, they are eaſily 
enough calcined, even while they are in fuſion. 
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PROCESS IV. 


To reſuſcitate the Calx of Copper, and reduce it to 


Copper, by reſtoring its Phlogiſton. 


IX the Calx of Copper with thrice as much 
of the black flux; put the mixture into a 
good Crucible, ſo as to fill two thirds thereof, and 
over it put a layer of Sea-falt a finger thick. Cover 
the crucible, and ſet it in a melting furnace; heat 
it gradually, and keep it moderately red tall che 
decrepitation of the Sea-ſalt be over. Then raiſe 
the fire conſiderably by means of a good pair of per- 


petual bellows; 7 577 yourſelf that the matter is in 


perfect fuſion, by dipping into the crucible an iron 
wire; continue the fire in this degree for half a quar- 
ter of an hour. When the crucible is cold, you will 
find at its bottom a button of very fine Copper, 
which will eaſily ſeparate from the ſaline ſcoria at top. 


OBSERVATIONS. 
Wat hath been ſaid before on the ſmelting of 


| Copper ores may be applied to this proceſs, as being 


the very ſame. The obſervations there added 
ſhould therefore be conſulted on this occaſion. 


* —— * 


"PROCESS v. 
To diſſolve Copper in the Mineral Acids. 
N a fand-bath, in a very gentle heat, ſet a 
matraſs containing ſome Copper filings; pour 
on them twice their weight of Oil of Vitriol. That 


Acid will preſently attack the Copper. Vapours 
will riſe, and iſſue out of the neck of the matraſs. 


A 8 number of bubbles will aſcend from the ſur- 


A a2 | face 
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face of the metal to the top of the liquor, and the 
liquor will acquire a beautiful blue colour. When 
the Copper is diſſolved, put in a little and a little 
more, till you perceive. the Acid no longer acts 
upon it. Then decant the liquor, and let it ſtand 
quiet in a cool place. In a ſhort time great num- 
bers of beautiful blue cryſtals will * in it. 
Theſe cryſtals are called Vitriol of Copper, or Blue 
Vitriol. They diſſolve eaſily in Water. 


OBSERVATIONS. 


Taz Vitriolic Acid perfectly diſſolves Copper, 
which is alſo ſoluble in all the Acids, and even in 
many other menſtruums. 

This Acid may be ſeparated from the SM 
which it hath diſſolved by diſtillation only: but the 
operation requires a fire of the utmoſt violence, 
The Copper remaining after it muſt be fuſed with 
the black flux, to 5 bg it appear in its natural 
form; not only becauſe it 1 a portion of 
the Acid, but alſo becauſe it hath loſt part of its 
| phlogiſton by being diſſolved therein. The black 
flux is very well adapted both to abſorb the Acid 
that remains united with the Copper, and to reſtore 
the phlogiſton which the metal hath loft. hn 

he moſt uſual method of ſeparating Copper 
from the Vitriolic Acid is by preſenting to that 
Acid a metal with which it hath a greater affinity 
than with Copper. Iron being ſo qualified is con- 
ſequently very fit to bring about this ſeparation. 
When therefore plates of Iron well cleaned are laid 
in a ſolution of Blue Vitriol, the Acid ſoon begins 
to act upon them, and by degrees, as it diſſolves 
them, depoſites on their ſarfaces a quantity of Cop- 
per in proportion to the quantity of Iron it takes 
up. The Copper thus precipitated hath the appea- 
Trance of ſmall leaves or ſcales, exceeding thin, and 
of a beautiful copper-colour. Care mult be taken 
| | FRET ia 10 
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to ſhake the Iron-plates now and then, to make the 
ſcales of Copper fall off, which will otherwiſe cover 
them entirely, hinder the vitriolic Acid from at- 
tacking the Iron, and ſo put a ſtop to the precipi- 
ration of the remaining Copper. 

When theſe ſcales of Copper ceaſe to ſettle on 
the clean Iron plates, you may be ſure all the Cop- 
per that was in the liquor is precipitated, and that 
this liquor, which was a ſolution of Copper before 
the precipitation, is a ſolution of Iron after it. So 
that here two operations are performed at one and 

the ſame time; to wit, the precipitation of the 
Copper, and the diſſolution of the Iron. 

The Copper thus precipitated requires only to be 
ſep arated fromthe liquor by filtration, and melted 
| 5 a little black flux, to become very fine mal- 
leable Copper. 

The Copper may alſo be precipitated out of a fo. 
lution of Blue Vitriol by the interpoſition of a Fixed 
Alkali. This precipitate is of a greeniſh blue co- 
lour, and requires a much greater quantity of the 
black flux to reduce it. 

Copper diſſolves in the Nitrous Acid, in the Ma- 
rine Acid, and in Aqua Regis; from all of which it 
may be ſeparated by the ſame methods as are here 
ordered with regard to the Vitriolic Acid. 
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*G* 
To ſeparate Iron from its Ore. 


OUND into a coarfe powder: the martial 
- ſtones orearths out of which you deſign to ex. 
tract the Iron: roaſt this powder in a teſt under the 
muffle for ſome minutes, and let your fire be briſk, 
Then let it cool, beat it very fine, and roaſt it a 
ſecond time, keeping it under the muffle till it emit 
no more ſmell. HUE e, 
Then mix with this powder a flux compoſed 
of three parts of Nitre fixed with Tartar, one part 
of fuſile glaſs, and half a part of Borax and char- 
coal-· duſt. The doſe of this reducing flux muſt be 

thrice the weight of the ore.” | 2 62s 2 
Put this mixture into a good crucible; cover it 
with about half a finger thick of Sea-falt z over the 
crucible put its cover, and lute it on with Windſor- 
loam made into a paſte with water. Having thus 
prepared your crucible, ſet it in a melting furnace, 
which you muſt fill up with charcoal. Light the 
fire, and let it kindle by gentle degrees, till the 
crucible become red-hot. When the decrepitation 
of the ſea ſalt is over, raiſe your fire to the higheſt 
by the blaſt of a pair of perpetual bellows, or rather 
ſeveral. Keep up this intenſe degree of heat for 
three quarters -of an hour, 'or an whole hour, ta- 
king care that during all this time the — be 
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kept conſtantly filling 1 up with freſh coals as the for- 
mer conſume. Then take your crucible out of 
the furnace; ſtrike the pavement on which you ſer 
it ſeveral times with a hammer,. and let it ſtand to 
cool : break it, and you will find therein a Regulys 
of Iron covered with flag. 


OBSERVATIONS. 


Inox ore, like all others, requires roaſting, to ſe- 
parate from it, as much as poſſible, the volatile mi- 
nerals, Sulphur and Arſenic, which being mixed 
with the Iron would render it unmalleable. Indeed 
it is ſo much the more neceſſary to roaſt theſe 
ores, as Iron is, of all metallic ſubſtances, that which 
has the greateſt affinity with thoſe volatile minerals; 
on which account no metallic ſubſtance whatever 
is capable of FOO it from them by fuſion and 
precipitation. | 
Fixed Alkalis, it is true, have a greater affinity 

than Iron with Sulphur ; but then the compoſition 
which a Fixed Alkali forms with Sulphur is capable 
of diſſolving all metals. Conſequently, if you do 
not diſſipate the Sulphur by roaſting, but attempt 
to ſeparate it from the Iron by melting the ore with 
2 Fixed Alkali, the Liver of Sulphur formed in the 
operation will diſſolve the martial part; ſo that af- 
ter the fuſion you will find little or no Regulus. 
All Iran ores in general are refractory, and leſs fu- 

ſible than any other; for which reaſon a much 
greater proportion of flux, and a much more violent 
degree of fire, is required to ſmelt them. One prin- 
cipal cauſe why theſe ores are ſo refractory is the 
property which Iron itſelf has of being extremely 
difficult to fuſe, and of reſiſting the action of the. 
fire ſo much the more as it 1s purer, and further 
removed from its mineral ſtate. Among all the 
metallic ſubſtances it is the only one that is 
leſs fuſible when combined with that portion of 
e * 
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phlogiſton which gives it the metalline form, than 


when it is deprived thereof, and in the form of a 
calx. : 


In ſmelting-houſes Ima ore is fuſed amidſt char. 
Coal, the phlogiſton of which combines with the 
martial earth, and gives it the metalline form. 


The Iron thus melted runs down to the bottom of 
the furnace, from whence it is let out into large 
moulds, in which it takes the ſhape” of oblong 


blocks, called Pigs of Iron. This Iron is ſtill very 
impure, and quite unmalleable. Its want of ducti- 


lity after the firſt melting ariſes partly from hence, 
that, notwithſtanding the previous roaſting which 
the ore underwent, there if remains, after this firſt 
fuſion, a conſiderable quantity of Sulphur or Arſe. 


nic combined with the metal. 


A certain quantity of quick- lime, or of ſtones that 


will burn to lime, is frequently mixed with Iron 
ore on putting it into the ſmelting furnace. The 
lime being an abſorbent earth, very apt to unite 
with Sulphur and Arſenic, is of uſe to ſeparate 


thoſe minerals from the Iron. 


It is alſo of uſe to mix ſome fuch matters with 


the ore, when the ſtones or earths which naturally 
accompany it are very fuſible; for, as the Iron is 


of difficult fuſion, it may happen that the earthy 
matters mixed with the Iron ſhall melt as eaſily as 
the metal, or perhaps more eaſily. In ſuch a caſe 
there is no ſeparation of the earthy from the metal. 
line part, both of which melt and precipitate toge- 
ther promiſcuouſly: now quick-lime, being ex- 
tremely refractory, ſerves on this occaſion to check 
the melting of thoſe matters which are too fuſible. 


Yer quick-lime, notwithſtanding its refractory 


O 


quality, may ſometimes be of uſe as a flux for Iron. 
This is the caſe when the ore happens to be combined 


with ſubſtances which, being united with lime, ren- 


1 der it fuſible: ſuch are all arſenical matters, and even 


ſome 


\ 
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ne earthy matters, which being combined with 
quick- lime make a fuſible compound. 

When the ore of an Iron mine is found difficult 
to reduce, it is uſually neglected even though it be 
rich; becauſe Iron being very common, people 
chuſe to work thoſe mines only whoſe ores are 
fmelted with the moſt . and require the leaſt 
conſumption of wood. 

Vet refractory ores are not to be aleopether re- 
jetted, when another Iron ore of a different quality 
is found near them. For it often happens that two 
ſeveral Iron ores, which being worked ſeparately 
are very difficult to manage, and yield at laſt but 
bad metal, become very tractable, and yield ex- 
cellent Iron, when ſmelted together: and accord- 
ingly ſuch mixtures are often made at Iron-works. 

The Iron obtained from ores by the firſt fuſion 
may be divided into two ſorts. The one, when 
cold, reſiſts the hammer, doth not eaſily break, 
and is in ſome meaſure extenſible on the anvil z but 
if ſtruck with a hammer when red-hot flies into 
many pieces: this ſort of Iron hath always a mix- 
ture of Sulphur in it. The other ſort, on the con- 
trary, is brittle when cold, but ſomewhat ductile 
when red-hot. This iron is not ſulphurated, is na- 
turally of a good quality, and its brittleneſs ariſes 
from its metalline parts not being dase com- 
pacted together. 

Iron abounds ſo Wh and is ſo univerſally dif- 
fuſed through the earth, that it is difficult to find 
a body in which there is none at all: and this hath 
led = ind. Chymiſts, even men of great fame, 
into the error of thinking that they had tranſmuted 
into Iron ſeveral ſorts of earths in which they ſuſ- 
pected no Iron, by combining them with an inflam- 
mable matter; whereas, in fact, all they did was to 
give the metalline form to a true martial earth which 
— to be mixed with other earts. 

P R O- 


even n in the endl 1s $ Yr good and very 


362  ELrmenTts 4 the 


% ” " 
1 BH If _ "Is = — —-— 5 —— A 
— — — — — 


a EE 


PROCESS II. 


To render Pig iron and brittle Iron malleable. 


N TO an earthen veſſel widening upwards put 
ſome charcoal-duſt, and thereon lay the Pig- 
iron which you propoſe to render ductile; cover it 
all over with a quantity of charcoal; excite the fire 
violently with a pair, or more, of perpetual bellows 
till the Iron melt. If it do not readily flow and 
form a great deal of ſlag on its ſurface, add ſome 


2 


| flux, ſuch as a very fuſible ſand. 


When the matter is in fuſion keep rig it from 


time to time, that all the parts thereof may be 


equally acted on by the air and the fire. On the 


ſurface of the melted Iron ſcoriæ will be formed, 


which muſt be taken off as they appear. At the 
fame time you will ſee a great many ſparkles darted 
up from the ſurface of the metal, which will form 
a ſort of fiery ſhower. By degrees, as the Iron 


- grows purer, the number of theſe. ſparkles dimi- 


niſnes, though they never vaniſh entirely, When 
but few ſparkles appear, remove the coals which 


cover the Iron, and let the flag run out of the veſ- 


ſel; whereupon the metal will grow ſolid in a mo- 
ment. Take it out while it is ſtill red-hot, and 
give it a few ſtrokes with a hammer, to try if it be 
ductile. If it be not yet malleable, repeat the ope- 
ration a ſecond time, in the fame manner as before. 
Laſtly, when it is thus ſufficiently purified by the fire, 


work it for a long time on the anvil, extending it 
different ways, and making it red-hot as often as 
there is oceaſion. Iron thus brought to the neceſ- 
ſary degree of ductility, ſo as to yield to the ham- 
mer, and ſuffer itſelf to be extended every way, 


either hot or cold, without breaking to bits, or 


pure. 
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pure. If it cannot be brought to this degree by 
the method here preſcribed, it is a proof that the 


ore from which this Iron was extracted ought to be 


mixed with other ores; but it frequently requires 
a great number of trials to obtain an exact know- 
ledge of the quality and proportion of thoſe other 


ores with which it is to be mixed. 


OBSERVATIONS. 4 
Tux brittleneſs and ſhortneſs of Pig iron ariſes 


from the heterogeneous parts which its contains, and 


which could not be ſeparated from it by the firſt fu- 
ſion. Theſe extraneous matters are uſually Sul- 
phur, Arſenic, and unmetallic earth, and alſo a 


ferruginous earth; but ſuch as could not be com- 


bined with the phlogiſton as it ought to be, in or- 


der to have the properties of a metal, and muſt. 


therefore be conſidered as heterogeneous, with re- 
ſpect to the other well conditioned martial particles. 


The Pig iron, by undergoing repeated fuſions, is 


freed from theſe heterogeneous matters; thoſe 
which are volatile, ſuch as Sulphur and Arſenic, 
being diſſipated, and the unmetallic matters being 
ſcorified. As to the ferruginous earth, which did 
not at firſt acquire the metalline form, it becomes 
true Iron at laſt; becauſe, among the coals with 
which it is encompaſſed, it meets with a ſufficient 
quantity of phlogiſton to reduce it to metal. 
Charcoal is alſo neceſſary on this occaſion, that it 
may continually furniſh phlogiſton to the Iron, 
which would otherways be converted into a calx. 

HFHammering the red-hot Iron, after each fuſion, 
ſerves to force out from amongſt the martial parts 
ſuch earthy matters as may happen to remain there, 
and ſo to bring into cloſer contact the metalline 
py which were ſeparated before by the interpo- 
fi YE 


tion of thaſe heterogeneous matters. 
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PROCESS II. 
"0 o convert Tron into Steel. 


AKE ſmall bars of the beſt Iron; that is, 

of ſuch as is malleable both hot and cold; 

ſet them on their ends in a cylindrical earthen veſ- 

ſel, whoſe depth is equal to the length of the bars, 

and'iin ſuch a manner that they may be an inch di- 

{tant from each other, and from the fides of the cru- 
cible. Fill the veſſel with a cement compounded 

of two parts of charcoal, one part of bones burnt 

in a cloſe veſſel till they become very black, and 

one half part of the aſhes of green wood; having 
firſt pulverized and thoroughly mixed the whole 

3 together. Take care to lift up the Iron bars a lit- 
F "tle, to the end that the cement may cover the bot- 
tom of the veſſel, and ſo that there be about the 
depth of half an inch thereof under every bar : co- 
ver the crucible and lute on the cover. 
| Set the crucible thus prepared in a furnace, fo 
| contrived that the crucible may be ſurrounded with 
| 3 coals from top to bottom : for eight or ten hours 
4 | keep up ſuch a degree of fire that the veſſel may be 
| moderately red; after this take it out of the fur- 
gnnace; plunge your little Iron bars into cold water, 

1 and you will find them converted into Steel. 


OBSERVATIONS. 


Tux principal difference between Iron and Steel 
conſiſts in this, that the latter is combined with a 
greater quantity of phlogiſton than the former. 
It appears by this experiment that, to make 
Iron unite with an inflammable matter, it is not ne- 
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ceſſary it ſnould be in fuſion; it is ſufficient that 
it be ſo red-hot as to be opened and ſoftened by 
the fire. 1 „ 

Every kind of charcoal is fit to be an ingredient 
in the compoſition of the cement employed to make 
Steel, provided it contain no vitriolic Acid. How- 
ever, it hath been obſerved that animal coals pro- 

duce a ſpeedier effect than others: for which rea- 
ſon it is proper to mix ſomething of that kind with 
charcoal-duſt, as above directed. 


The following ſigns ſhew that the operation 


good „ / 


| hath ſucceeded, and that the Iron is changed into 


This metal being quenched in cold water, as pro- 
oſed above, acquires ſuch an extraordinary degree 
of hardneſs, that it will by no means yield to any 


impreſſion of the file or hammer, and will ſooner 


break in pieces than ſtretch upon the anvil. And 


here it is proper to obſerve, that the hardneſs of 


Steel varies with the manner in which it is quenched. 
The general rule is, that the hotter the Steel is 
when quenched, and the colder the water is in 
which you quench it, the harder it becomes. It 


may be deprived of the temper thus acquired, by 


making it red- hot, and letting it cool ſlowly; for 
it is thereby ſoftened, rendered malleable, and the 
file Will bite upon it. For this reaſon the artiſans 
who work in Steel begin with untempering it, that 
they may with more eaſe ſhape it into the tool they 
intend to make. They afterwards new-temper the 
tool when finiſhed, and by this ſecond temper the 
Steel recovers the ſame degree of hardneſs it had 
acquired by the firſt temper. 7 
The colour of Steel is not ſo white as that of 
Iron, but darker, and the grains, facets, or fibres, 


which appear on breaking it, are finer than thoſe 
obſerved in Iron. . AO 
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If the bars of Iron thus cemented i in order to 


convert them into Steel be too thick, or not. kept 


long enough in cementation, they will not be turned 


into Steel throughout their whole thickneſs : their 
ſurfgces only will be Steel to a certain depth, and 


the center will be mere Iron; becauſe the Phlo- 


iſton will not have thoroughly penetrated them. 


On breaking a bar of this ſort, the difference in co- 
lour and grain between the Steel and the Iron is 


very viſible. © 
It is eaſy to prise Steel of the ſupetabundant 


quantity of Phlogiſton which conſtitutes it Steel, and 
thereby reduce it to Iron. For this purpoſe it need 


only be kept red-hot ſome time, obſerving that no 


matter approach it all the while that is capable of 


refunding to it the Phlogiſton which the fire carries 


off. The ſame end is {till ſooner obtained by ce- 


menting it with meagre hungry matters, capable of 
abſorbing the Phlogiſton : ſuch as bones calcined 


to whiteneſs, and cretaceous earths, | 
Steel may alſo be made by fuſion; or Pig-iron 
may be converted into Steel. For this purpoſe the 
fame method mult be employed as was above directed 
| for reducing Pig-iron.into malleable Iron; with this 


erence, that, as Steel requires more Phlogiſton 


than is neceſſary to Iron, all the means muſt be made 
uſe of that are capable of introducing into the Iron a 
great deal of Phlogiſton ; ſuch as melting but a ſmall 
_. quantity of Iron at a time, and keeping it conſtantly 
encompaſſed with abundance of charcoal, re-iterat- 
ing the fuſions; taking care that the blaſt of che 
bellows directed along the ſurface of the metal do 
not remove the coals that cover it, &c. And here 
it muſt be obſerved, that there are ſome ſorts of 
Pig: iron which it is very difficult to convert into 
Steel by this method, and that there are others 
which ſucceed very readily, and with ſcarce any 
trouble at all. The ores — * the laſt men- 


tioned 
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tioned ſort of Pig-iron are called Steel Ores. 


made by this hs muſt be a up in the 
manner as that made by cementation *, 
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The Calcination of Iron. Sundry Saffrons of Mars. 
AKE. filings of Iron, in what quantity you 


pleaſe; put them into a broad u 


nglazed 


earthen veſſel; ſet it under the muffle of a cupell- 


ing furnace; 1 it red-hot; ſtir the fili 


fre- 


quently ; ; and keep up the ſame degree of fire till 
the Iron og wholly turned into a red e, 1555 


OBSERVATIONS.. 


Iron eaſily loſes its phlogiſton by the action of 


fire. The calx that remains after its calcination is 
exceeding red; Which makes this be thought the 


natural colous of the earth of that metal. It 


hath 


accordingly been obſerved that all the earths and 
ſtones, which either are naturally red, or Acquire 


that colour by calcination, are ferruginous. 


The yellowiſh red colour which every calx of. 
Iron hath, in whatever manner it be prepared, hath 
procured the name of Crocus or Saffron to every 


preparation of this kind. That made in the man · 
ner above directed 18 called in Medicine Crocus Mar 


tis aſtringens. - 


| The ruſt produced on x the ſurface of Iron is a 
ſort of calx of Iron made by the way of diſſolution. 


* Mr. N hank obliged the poblick with 1 ala en 
the means of converting lron into Steel, in which he hath ex- 


hauſted the ſubject. Such as deſire the ampleſt and moſt 


uſeful 


inſtructions, on that 285 of W pong do 3 con · 


The 


ſult his Work. 
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The moiſture of the air acts upon the metal, dif: 
folves it, and robs 1t of ſome irs phlogiſton. This 
ruſt is called in Medicine Crocus Martis Aperiens 


becauſe it is thought that the ſaline parts, by means 


| whereof the humidity diſſolves the Iron, remain 
united with the metal after its diſſolution, and give 


it an aperitive-virtue. The Apothecaries prepare 
this ſort of Saffron of Mars by expoſing Iron filings 


to the dew, till they be turned entirely to ruſt; 
which is then called Saffron of Mars by dev. 
Another Saffron of Mars is alſo prepared in a 
much ſhorter manner, by mixing filings of Iron 
with pulverized Sulphur, and moiſtening the mix- 
ture, which after ſome time ferments and grows 
hot. It is then ſet on the fire; the Sulphur burns 
away, and the maſs is kept ſtirring till it become a 
red matter. This Saffron is nothing but Iron diſ- 
folved by the Acid of Sulphur, which is known to 
be of the ſame nature with that of Vitriol; and 
' conſequently this Saffron of Mars is no way diffe- 
rent from Vitriol calcined to redneſs. " 


* 
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PROCESS V. 
= Tron diſſolved by the mineral Acids. 


TUT any: mineral Acid whatever into a ma- 
| traſs with ſome water ; ſet the matraſs on a 
ſand- bath gently heated; drop into the veſſel] ſome 

filings of Iron: the phenomena which uſually ac- 
company metalline diſſolutions will immediately ap- 
pear. Add more filings, till you obſerve the Acid 
hath loſt all ſenſible action upon them: then re- 
move your matraſs from the ſand-bath; you will 
find in it a ſolution of Iron. „ 


N 
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OBSERVATIONS. 


Ion is very eaſily diſſolved by all the Acids. If 
you make uſe of the Vitriolic Acid, care muſt be 
taken to weaken it with water, in caſe it be concen- 
trated; becauſe the diſſolution will ſucceed the bet- 
ter. The vapours that riſe on this occaſion are in- 
flammable; and if a lighted paper be held to the 
mouth of the matraſs, eſpecially after keeping it 
ſtopt for ſome time and ſhaking the whole Zently, 
the ſulphureous vapours take fire with ſuch rapidity 
as to produce a conſiderable exploſion; which is 
ſometimes ſtrong enough to burſt the veſſel into a 
thouſand pieces. This ſolution hath a green colour, 
and is in fact a fluid Green Vitriol, which wants no- 
thing but reſt to make it ſhoot into cryſtals. 
If you make uſe of the Nitrous Acid, you muſt 
ceaſe adding more filings when the liquor, after 
ſtanding ſtill ſome moments, becomes turbid; for, 
when this Acid is impregnated with Iron to a cer- 
tain degree, it lets fall ſome of that which it had 
diſſolved, and becomes capable of taking up freſh 
filings. Thus by conſtantly adding new ſupplies of 
Iron, this Acid may be made to diffolve a much 
greater quantity thereof than is neceſſary to ſaturate 
it entirely. This ſolution is of a ruſſet colour, and 
| doth not. cryſtallize. | | 

If the weather be not extremely cold, and the 
Acids have a proper degree of ſtrength, the ſand- 
bath is unneceſſary, as the diſtolution will ſucceed | 
very well without it. 

Iron diffolved by Akai may be Spare there- 
from, like all other metallic ſubſtances in the ſame 
circumſtances, either by the action of fire, which car- 
ries off the Acid and leaves the Martial earth, or by 
the interpoſition of ſubſtances which have a greater 
affinity than metallic ſubſtances have with Acids; 
that is, by Abſorbent Earths and Alkaline Salts. By 
Vol. I. RD 7 What⸗ 
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whatever f means you ſeparate Iron from an Acid fol- 
vent, it conſtantly appears, after the ſeparation, in 
the form of a yellowiſh red powder; becauſe it is 
then deprived of moſt of the phlogiſton to which it 
- owed its metalline form: whence it is reaſonable to 
think that this is the proper colour of Martial earth. 
All theſe precipitates of Iron are true Saffrons of 
Mars, which, as well as thoſe prepared by calcina- 
tion, are fo much the further removed from the 
nature of a metal, the more they are deprived of 
their phlogiſton. Thence it comes that they are 
more or leſs ſoluble by Acids, and more or leſs at-. 
tracted by the magnet: as no ferruginous earth, per- 
fectly deprived of all inflammable matter, is at all 
attracted by the magnet, or W 2 Acids. 


1 
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CHAP. v. 
OF Trix. 


To extract Tin Has its = 


TIREAK. your Tin ore into a coarſe powder, 
B and by waſhing carefully ſeparate from it all 
the heterogeneous matters, and ores of a different 
kind, that may be mixed therewith. ' Then dry it, 
and roaſt it in a ftrong degree of fire, till no more 
| Arſenical vapour riſe from it. When the ore is 
_ roaſted, reduce it to a fine powder, and mix it tho- 
roughly with twice its weight of the black flux well 
dried, a fourth part of its weight of clean iron filings, 
together with as, much borax and pitch: put the 
mixture Into a crucible; over all put Sea - ſalt to the 
e thick 
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thickneſs of four Mgr, and cover the crucible” 
cloſe, Rr 

Set the crucible thus Sedans £ in a hs fur- 
nace: apply at firſt a moderate and flow degree of 
fire, fill the flame of the pitch, which will eſcape 
through the joint of the cover, diſappear entirely. 
Then ſaddenly raiſe your fire, and urge it with ra- 
pidity to the degree neceſſary for melting the whole 
mixture. As loon as the whole is in fuſion take 
the crucible out of the furnace, and ſeparate the 
Regulus from the ſcoria. 


OBSERVATIONS. 


Arl. Tin ores contain a conſiderable quantity of 
Arſenic, and no Sulphur at all, or at moſt very little. 
Hence it comes that, though Tin be the lighteſt of 
all metals, its ore-is nevertheleſs much heavier than 
any otker; Arſenic being much heavierthan Sulphur, 


1 


of which the ores of every other kind always contain 


a pretty large proportion. This ore is moreover very 
hard, and is not brought to a fine powder with fo 
much eaſe as the reſt. 

Theſe properties of Tin ore furniſh us with the 
means of ſeparating it eaſily by lotion, not only 
trom earthy and ſtony parts, but even from the other 
ores which may be mixed with it. And this is of 


the greater advantage on two accounts, viz. becauſe _ 
Tin cannot endure, without the deſtruction of a 


great part thereof, the degree of fire neceſſary to 
icorify the refractory matters which accompany its 
ore; and again becauſe this metal unites fo eaſily 


with Iron and Copper, the ores of which are pretty 


commonly blended with Tin ore, that, after the re- 
duction, it would be found adulterated with a mix- 
ture of theſe two metals, if they were not ſeparated 
from it before the fuſion. 

But ſometimes the Iron ore e e with that 
of Tin is very heavy, and is not eaſily pulverized; 


5 : whence 
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whence it comes to paſs that it cannot be ſeparated 


therefrom by waſhing only. In that caſe the mag- 
net muſt be employed to ſeparate i It, after the ore 
hath been roaſted. 

Roaſting is moreover neceſſary for Tin ofe, in 
order to diffipate the Arſenic which volatilizes, cal- 
cines, or deſtroys one part of the Tin, and reduces 
the reſt to a ſhort, brittle ſubſtance, like a Semi- 
metal. The ore is known to be ſufficiently roaſted 

when no more fumes riſe from it; when it has loſt 

the ſmell of garlick; and when it does not whiten 
a clean plate of Iron held over it. 


IT in being one of thoſe metals which are moſt ea. 


ſily calcined, it is neceſſary in reducing its ore to 
rt ſuch matters as may furniſh it with phlogiſ- 
| In order to defend it from the contact of the 
air, 8 always accelerates the calcination of me- 
tallic ſubſtances, the mixture is to be covered with 
Sea ſalt; and the addition of pitch helps to increaſe 
the quantity of N 


l — 
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PROCESS Il. 

: : The Calcination of Tin. 7 
| 1 O an unglazed earthen diſh put the quan- 
1 tity of Tin you intend to calcine; melt it, and 
keep ſtirring it from time to time. Its ſurface will 
be covered with a greyiſh white powder: continue 
the calcination till all your Tin be converted into 
Auch a powder, which is the Calx of Tin. 


"OBSERVATIONS: 


Tnovon the calcination of metalline ſubſtances 
is promoted by expoſing them, in powder, or in file- 
ings, to the action of fire, and by ordering it ſo that 
they may not melt, becauſe they preſent a much 
ſmaller ſurface when melted than when unmelted; 
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yet we have not directed this precaution to be uſed. 
in calcining Tin. The reaſon is, this metal is ſo 
fuſible that it cannot endure the degree of fire re- 
quiſite to deſtroy its phlogiſton without melting, 
and of courſe, though Tin calcines eaſily, the ope- 
ration is nevertheleſs tedious, becauſe the melted 
metal preſents but a ſmall ſurface to be acted on by 
the fire and the air. This inconvenience may be 
partly remedied, and the operation greatly expedit- 
ed, by dividing the quantity of Tin tobe calcined 
into ſeveral ſmall parcels, and expoſing them to the 
fire in ſeparate veſſels, ſo that they may not re-unite 
when melted, and form one fingle maſs. 

Leaf Tin caſt on Nitre in acküal fuſion cauſes i It 
to deflagrate and fulminate; and from this mixture 
there riſes a white vapour, which is converted into 
flowers when it meets with any obſtacle to impede 
its flying off entirely. 

Mr. Geoffroy, who went through a courſe of ex- 
periments on Tin, an account whereof may be ſeen 
in the Memoirs of the Academy of Sciences, found 
that from the colour of the calx of that metal a 
judgment may be formed of its degree of purity, 
and nearly of the quantity and quality of the me- 
tallic ſubſtances with which it is alloyed. The ex- 
periments tried on this ſubject 1 that eminent 
Chymiſt are very curious. 

He performed the calcination in a crucible, which 
he heated to a cherry-red, and kept up the ſame 

degree of fire from the beginning to the end of the 
operation, The calx which formed upon his metal, 
in that degree of heat, appeared like ſmall white 
ſcales, a little reddiſh on the under fide. He puſhed 
it to one {ide as it formed, to the end that it might 
not cover the ſurface of the metal, which, like all 
others, requires the contact of the air to turn it in- 


to a calx, | 
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1 While he was making theſe calcinations, he had 


an opportunity of obierving a curious fact, of 
which no body before bim had ever taken notice; 
probably becauſe no body had ever calcined Tin 


by the ſame method. The fact is, that during 


the calcination of the Tin, whether you break the 
pellicle which forms on the ſurface of the metal 


While in red-hot fuſion, or whether you let it re- 


main without touching it, you perceive in ſeveral 
places a ſmall ſwell of acertain matter, which burſts 
and makes its way through the pellicle. This 
matter puffs up, grows red, at the ſame-inſtant 
takes fire, and darts out a ſmall whitiſh flame, 


as vivid and as brilliant as that of Zinc, when 


urged by a fire ſtrong enough to ſublime it into 
flowers.” The vividnels of this flame may be fur- 


ther compared to that of ſeveral ſmall grains of 
ee puede of urine fired and gently dropped on 


oiling water. From this bright flame a white 
vapour exhales; after which the ſwelled mats 


partly crumbles down, and turns to a light white 


powder, ſometimes ſpotted with red, according 


to the force of the fire. After this momentary 


ignition, there ariſe ſtronger, more numerous, or 
more frequent heavings of matter, out of which 


iſſues a good deal of white fume, that may, be in- 
tercepted by a cover of tin- plate or copper fitted 


to the crucible, and appears to be the flowers of 


Tin, which in ſome meaſure corrode theſe metals. 


Hence Mr. Geoffroy conjectures, with a great deal 
of probability, that their fublimation is promoted 
by a portion of Arſenic. When the cruſt formed 
by this calx comes to be too thick, or in too great 
a quantity, to be puſhed on one ſide, ſo as to leave 
part of the metal uncovered, Mr. Geoffroy puts 
out the fire, becauſe no more calx would be form- 
ed; the communication of the external air with 
the Tin! in fuſion — * * there- 

oY to, 
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0 to, as hath been already ſaid. In this operation 
« jt is to be obſerved — if the fire be too ſlow, 
“ neither the inflammation of the ſulphureous par- 
6 ticles, nor the white fumes that rite, will be ſo 
« diſtinctly perceived, as when the fire is of the 
« degree requiſite to keep the crucible juſt of a 
« cherry-red heat. | 
« Mr. Geoffroy having taken off this firſt calx 
& began the calcination -anew. In this ſecond heat 
the buddings or heavings were more conſiderable, 
and ſhot up in the form of cauli- flowers; but were 
« ſtill compoſed of little ſcales. The thoroughly cal- 
« cined portion of this vegetation was likewiſe white 
« and red; and the inferiour ſurfaces of ſome little 
« bits thereof were wholly red. When thele calci- 
e nations are continued, ſulphureous vapours rife 
« ſeemingly of another kind than thoſe which ap- 
<« peared in the beginning; for all the calx made 
by the firſt heat was perfectly white; whereas in 
the ſecond it begins to be ſpotted here and there 
« with a tinge of black. Mr. Geoffroy was obliged 
« to go through a courſe of twelve ſeveral calcina- 
e tions before he could convert two ounces of Tin 
« into a calx. He had the opportunity, during 
<« theſe ſeveral. calcinations, to obſerve that after 
the fourth, and ſometimes after the third, the 
red ſpots of the calx decreaſe, and the black in- 
e creaſe; that the germinations ceaſe; that the cruſt 
aof the calx remains flat; that in the twelfth fire 
* the Tin yields no more of this ſcaly cruſt; that 
towards the end the undulations of the fuſed 
“ metal appear no longer; and that the ſmall re- | 
* mainder of calx is mixed with ſeveral very minute | | 
“ grains of metal, which ſeem much harder than 
Tin. Mr. Geoffroy could not collect a ſufficient” 
quantity thereof to cupel them, and farisfy him- 9 
i ſelf whether or no o they were Silver.“ 
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Though Tin, and all the imperfe& ee ge. ö 


neral, ſeem converted to a calx, and loſe the me. 


talline form, by one ſingle calcination,” and that a 
ſlight one; yet they are not wholly deprived of their 
phlogiſton : for if the calx of Tin, for inftance, pre- 
pared according to the proceſs above delivered, be 


caſt upon Nitre in fuſion, it will make that falt 
deflagrate very perceptibly; a convincing proof that 


it ſtill contains much inflammable matter. If there- 
fore a calx be required abſolutely free from phlogiſ- 
ton, this firſt calx muſt be re-calcined by a more 
violent fire, and the calcination continued till all 
the phlogiſton be diſſipated. 

Mr. Geoffroy, being deſirous of having his calx 
* of Tin very pure and perfectly calcined, expoſed 
*© once more to the action of fire the twelve portions 
of calx obtained by his former calcinations. But, 
* as it would have been too tedious to re- calcine 
« them all ſeparately, he made four parcels of the 


_ * whole, each conſiſting of three taken according to 


+ the order in which they were firſt calcined; and 
gave to each a fire ſufficiently ſtrong, and long 


enough continued, to calcine them as thoroughly 


© as was poſſible. After this ſecond calcination he 
* found them all of a moſt beautiful white, except 
* the firſt parcel: as that conſiſted of the portions 


„ obtained by the three firſt heats, in all of which 


te there were ſcales tinged with red, it ſtil retained. 
a ſtain of carnation, "though hardly perceptible. 
% Apreeably to the general rule, the two ounces of 
* Tin gained in weight by being thus calcined ; ani 
the increaſe was two drams and fifty ſeven grains. 
« Mr. Geoffroy obſerves that no Tin, but what 


is abſolutely pure, will yield a perfectly white 
- * calx. He calcined in this manner ſeveral other 


5 parcels of Tin that were impure and variouſly al- 
“ loyedz each of which produced a calx differently 
coloured, according to * nature and quantity of 

“ itz 
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64 jts alloy: whence he juſtly concludes that calci- 
« nation 1s a very good method of trying the fine- 
« neſs of Tin, or its degree of purity.” The parti- 
culars of Mr. Geoffroy's experiments on this ſub- 


ject, which are very curious, may be ſeen in the 


Memoirs of the Academy for 1738. 


It is proper to take notice that a man ſhould 10 N 
very cautious how he expoſes himſelf to the vapours 
of Tin, becauſe they are dangerous; this metal be- 


ing very juſtly ſuſpected by COPY of containing 
ONO" Arſenical, | 
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PROCESS III. 


The di iſolution of Tin by Acids. 7. be Smoking Jiquor | 


of Libavius. 
P UT into a glaſs veſſel what quantity you pleaſe 


J of fine Tin cut into little bits. Pour on it 
thrice as much Agua Regis, compounded of two 
parts Agua Fortis weakened with an equal quantity 
of very pure water, and one part Spirit of Salt. An 
ebullition will ariſe, and the Tin will be very rapidly 


diſſolved; eſpecially if the quantities of metal and 
of * * be conſiderable. | 


OBSERVATIONS. 
Tus is ſoluble by all the Acids; but Aqua Regisdif- 


ſolves it heſt of any. Yet in this diſſolution it comes 


lo paſs that part of the diſſolved Tin precipitates of 


its own accord to the bottom of the veſſel, in the form 
of a white powder. This ſolution of Tin is very |, 
fit for preparing the purple-coloured precipitate 'of 
Gold. For this purpoſe the ſolution of Tin muſt 


be let fall, drop by drop, into a ſolution of Gold. 


Spirit of Nitre diſſolves Tin nearly as Aqua Regis 


does; but it occaſions a greater quantity of calx. 
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If two or three parts of Oil of Vitriol be pound 
on one part of Tin, and if the veſſel in which the 
| mixture is made be expoſed to ſuch a degree of r 
oo , as40 evaporate all the moiſture there will remain 

*a tenacious matter ſtieking ta the ſides of the vellel, 

If water be poured on this matter, and it be then 

expoſed a ſecond time to the fire, it will diffolve 

entirely, excepting a ſmall portion of a — R 
ſubſtance, which allo may be diſſolved 1 in freſn Oil 

of Vitriol. . 

The Acid of Sea · ſalt may be combined with ; * 
by the following proceſs. Mix perfectly, by tritu- 
ration in a marble mortar, an amalgam of two 
ounces of fine Tin, and two ounces and a half of 
Quick-ſilver, with as much Corroſive Sublimate. 
As ſoon as the mixture is completed, put it into a 

glaſs retort, and diſtill with the ſame precautions 
as we directed to be uſed in preparing concentrat- 
edi and ſmoking Acids. There will firſt come over 
into the receiver ſome drops of a limpid liquor, 
which will be ſoon followed by an elaſtic ſpirit that 
= will iſſue out with impetuoſity. At laſt ſome flow- 
ers, and a ſaline tenacious matter, will riſe intò the 
neck of the retort.” Then ſtop your diſtillation, and 
pour into # glaſs bottle the liquor you will find in the 
receiver. This liquor continually exhales a eonſider- 
able quantity of. denſe, white fumes, as long as it is 
allowed to have a free communication with the air. 
TD lhe product of this diſtillation is a combination of | 
the Acid of Sea-falt with Tin: As the affinity of | 
Tinavith this Acid is greater than that af Mercury, | 
the Acid contained in the Corroſive Sublimate quits 
the Mercury, wherewith it was united, to join te 

Tin; which it volatilizes ſo as to make it riſe with it- .4 

ſelf in a liquid form. We make uſe of the amal- 
gam of Pin with Quick: ſilver, becauſe we are there- 
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therewith, as the ſucceſs of ds aperation requires, | 


it ſhould. be: 


In this experiment the Tin is volatilized, and the 


= of Sea: ſal, which is exceedingly concentrated, 
flies off inceflantly i in the form of white vapours. 
This compound is known in Chymiſtry by the name 
of the Smoking Liquor of Libavius, a name derived. 
from its quality, and from its 1 nventor. Tin diſ- 
ſolved by Acids is eaſily ſeparated from them by Al- 
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"PROCESS L 
"7 9 extract Lead ' from its Ore. 


"AV ING roaſted your Lead ore reduce i it toa 
fine powder; mix it with twice its weight of the 
black flux, and one fourth of its weight of clean iron 
filings and borax; put the whole into a crucible ca- 
pable of containing at leaſt thrice as much; over all 


25 Sea-ſalt four fingers thick; cover the eee ba 


ute the juncture; dry the whole with a gentle beat, 

and ſet it in a melting furnace. 

Mlaake the crucible moderateiy red: you will baun 
the Sea: ſalt decrepitate, and after the decrepitation 


a ſmall hiſſing in the crucible. Keep up the lame 


degree of fire till that be over. | 

Then throw in as many coals as are pecan to 
complete the operation entirely, and. raiſe the fire 
ſuddenly, ſo as to bring the whole mixture into per- 
fect fuſion. * up this degree of fire for a quar- 
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ter of an hour, which is time ſufficient for, the pre- 
cipitation of the Regulus. | 

When the operation is finiſhed, which may be 
known by the quietneſs of the matter in the cruci- 
ble, and by a brighr vivid flame that will riſe from 
it, take the crucible out of the furnace,' and 2 


rate the Regulus from the ſcoria. 


OBSERVATIONS. 


Arr. Lead ore contains a good deal of Sul Hur, 
which muſt be firſt ſeparated from it by roaſting : 
and as this kind of ore is apt to fly when firſt expoſ- 
ed to the fire, it is proper to keep it covered till it be 


thoroughly heated. Another precaution to be uſed, 


in roaſting this oxe, is not to give it too great a heat, 
but to keep the veſſel which contains it juſt mode- 


rately red; becauſe it eaſily turns e which 


occaſions it to ſtick to the veſſel. 5 
The Iron that is added, and mad with the flux, 


_ abſorbs the Sulphur which may happen to remain, 


even after roaſting: it helps alſo to ſeparate from the 


Lead ſome portions of ſemi- metal, eſpecially of An. 5 


timony, which are frequently mixed with this ore. 
There is no fear leſt the Iron mix with the Lead 


in fuſion, and adulterate it: for theſe two metals are 


incapable of contracting any union together, when 


each has its metalline form. 


Nor is there any reaſon to apprehend leſt the Iron 
ſhould, by its refractory quality, obſtruct the fuſion 
of the mixture for though this metal be not fuſible 
when alone, yet, by the union it contracts with the 


matters it is deſigned to abſorb, it becomes ſo to 
ſuch a degree as in ſome meaſure to perform, on 


this occaſion, -the office of a flux. 

The government of the fire is a point of great 
Bene in this operation. It is neceſſary to ap- 
"wp but a moderate degree of heat at firſt : for, when 


the metallic earth of the Lead, combining with the 
phlogiſton, 


phlogiſton, ; acquires the metalline form, it ſwells up 
in ſuch an extraordinary manner, that there is great 
danger leſt the matter ſhould overflow, and run all 


out of the containing veſſel, With a view there- 


fore to avoid this inconvenience, we direct a very 
large crucible to be uſed. This heaving of the 


Lead, at the inſtant of its reduction, is attended 


with a noiſe like the whiſtling of wind. _ 

_ "Notwitſtanding all the precautions that can be 
uſed to prevent t tf 

haſtily, and ſo occaſioning the effuſion of the mat · 
ter, it often happens that, on raiſing the fire in 
order to bring the mixture into fuſion, the hiſſing 
ſuddenly begins again, and is very loud. In that 
caſe all the apertures of the furnace muſt immedi- 
ately be ſhut cloſe, in order to choak and ſuffocate 
the fire: for, if this be neglected, the matter in 
the crucible will ſwell up, make its way through 
the luting of the juncture, nay, puſh up the 


cover, and run over. This accident is to be appre- 


hended during the firſt five or ſix minutes after you 
raiſe the fire in order to melt the mixture. This ef- 
fuſion of the matter is accompanied with a dull 

flame, a thick, grey and yellow ſmoke, and a noiſe 
like that of ſome boiling liquor. When you obſerve 
theſe ſeveral phenomena you may be ſure the mat- 
ter is run out of the crucible, either in the manner 
above deſcribed, or by making its way through 
ſome cracks in the veſſel, and conſequently that the 

operation is ſpoiled. 
Moreover, this event infallibly follows whenever 


a bit of coal happens to fall into the crucible; and 


this is one reaſon why it is neceſſary to cover it. 
You may be certain that the operation hath ſuc- 
ceeded if the ſcoria be ſmooth when cold, and have 


not in parteſcaped through the lute, if the Lead be 
not diſperſed in globules through the whole maſs of 


| the matter contained i in the crucible, but is, on the 
een 
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e reduction from taking place too 
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"contrary, collected at the bottom, in the form ofa a 


ſolid Regulus, not very ſhining, but of a blueiſn 


caſt, and ductile. Moreover the ſcoria ought, in 
the preſent caſe, to be hard and black, and ſhould 
not appear full of holes like a ſieve, except only 1 in 
that part which was contiguous to the Salt. | 
Here it is proper to obſerve" that the Sei Halt 
* not mix with the ſcoria, but floats upon it. 
After the operation it is black; Which colour it 
| — no doubt, from the charred parts of the flux, 
abſence of theſe figns ſhews the operation to 


| have miſcarried. 


When the ore to be ſt EY is pyritoſe and abs. 
6; it may be roaſted at firſt with a much ſtronger 
degree of fire than is uſed for ores that are fuſible; 
becauſe the martial earth, and the unmerallic earth, 


Which are always mixed in pyritoſe matters, hinder 


it from growing readily ſoft in the fire. Beſides, 
ſuch an ore requires a greater quantity of the black 
flux and of borax to be mixed with i it, and a higher 
ee, of fire to fuſe it. 

It is generally needleſs to mix iron b Blidgs with 
* ſoft of ore; becauſe the martial earth, with 
Which pyritoſe matters are always accompanied, is 
reduced during the operation by the help of the 
black flux, which for that purpoſe is mixed with 


it in a large proportion, and furniſhes a quantity 


of iron ſufficient to abſorb the hererogencous f mine- 
rals mixed with the Lead. 
Vet, if it ſhovld be obſerved that the pyrites - 


which accompany the Lead ore are arſenical, then, 


as ſuch pyrites contain but a ſmall quantity of fer- 
ruginous carth, iron filings mult be added; which 

"are, on this occaſion, fo much the more neceflary 

'for abſorbing the Arſenic, as this mineral remains in 

bs confounded with the ore, is reduced to a Regu- 

s during the 1 unites with the Lead, and 

os 4 psf deſtroys 


= 
__ 


The 1 8 "IK ſuch nyricole ores is 
: ale not very pure; it is blackiſh and ſcarce 


ductile; qualities communicated to it by a ſmall 


mixture of Copper in the pyrites, which always con- 


rain more or leſs thereof. We ſhall preſently ſhew 
the method of ſeparating Lead from Copper. 
Lad ore may alſo be reduced by melting it amidſt 
coals. For that purpoſe firſt kindle: a fire in the 


furnace in which you intend to melt your ore; then 


put a layer of your ore immediately upon the lighted 
coals, and cover it with another layer of coals: © 
Though the melting furnace uſed for this opera- 


E tion be capable of giving a conſiderable heat, yer it 


is neceſſary further' to encreaſe the force of the fire 
by the means of a good pair of perpetual bellows, 
which will produce an effect like that of aforge. The 
_ ore melts, the earth of the Lead unites with the phlo- 
giſton of the coals, and ſo is reduced to metal, which 
runs through the coals, and falls into an earthen veſ- 


ſel placed at the bottom of the furnace to receive it. 


Care muſt be taken to keep this veſſel well filled 
with charcoal - duſt, to the end that the Lead may be 
in no danger of calcination while ĩt continues there; 
the charcoal-dult conſtantly furniſning it with Phlo- 
eine to preſerve its metalline form: _. 


The earthy and ſtony matters that accompany the 


ore are ſcorified by this fuſion, juſt as they are by the 
other which is performed in a cloſe veſſel. With re- 
gard to the Sulphur and Arſenic, they are ſuppoſed 


to have been firſt accurately ſeparated from the ore 


by roaſting. This is the method commonly em- 
e for ſmelting Lead ore at es works. | | 
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FROCESS RE 
To ſeparate Lead from Copper. 


| W I TH luting earth and charcoal - duſt make 2 


flat veſſel, widening upwards, and large 
enough to contain your metalline maſs. Set it ſhel- 


ving downwards from the back towards the fore- 


part; and in the fore- part, at the bottom, make a 
little gutter communicating with another veſſel of 
the ſame nature, placed near the former and a little 
lower. Let the mouth of the gutter within ſide the 


upper veſſel be narrowed, by means of a ſmall iron 


plate fixed acroſs it, while the loam is yet ſoft; ſo as 
to leave a very ſmall aperture, in the lower part of this 
canal, ſufficient to diſcharge the Lead as it melts. 
Dry the whole by placing lighted coals around it. 


When this apparatus is dry, put your mixed maſs 
of Copper and Lead into the upper veſſel: both in 
that, and in the other veſſel, light a very gentle fire 


of wood or charcoal, ſo as not to exceed the degree 


of heat neceſſary to melt Lead. In ſuch a degree of 


heat the Lead contained in the mixed maſs will melt, 
and you will ſee it run out of the upper veſſel into 


the lower; at the bottom of which it will unite into 


a Regulus. When in this degree of heat no more 
Lead flows, increaſe the fire a little, ſo as to make 
the veſſel moderately ret. 

When no more will run, collect the Lead con- 
tained in the lower veſſel. Melt it over again in an 
iron ladle, with a degree of fire ſufficient to make 
the ladle red; throw into it a little tallow or pitch, 


and while it burns keep ſtirring the metal, in order 


to reduce any part of it that may be calcined. Re- 
move the pellicle or thin cruſt which will form on the 
ſurface; ſqueeze out all the Lead it contains, and 
then put it to the maſs of Copper left in the upper 


veſſel, 
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veſſel. Cheek the fire, and in the ſame manner take 


off a ſecond ſkin that will form on the ſurface of the 
Lead. Laſtly, when the metal is ready to fix, rake 
off the ſkin that will then appear on it. The Lead 
remaining after this Will e very pure, and free 
from all alloy of Copper 

With regard to the . itſelf, you will band i it 


in the upper veſſel covered with a thin coat of 
Lead: and if the Lead mixed with it was in the 


proportion of a fourth or a fifth part only, and the 


fire applied was gentle and flow, it will retain 


nearly the ſame form after the operation that the 
mixed maſs had before. 


OBSERVATIONS. 
Leap frequently remains mixed with Coppet 


after the reduction of its ore, eſpecially if the ore was 


| pyritoſe. Tho' Copper be a much more beautiful 


and more ductile metal than Lead, yet the latter by 


being alloyed with the former is rendered eager an 

brittle. This bad quality is eaſil diſcovered” by the 
eye on breaking it : for the 1 80 0 of the broken 
part appears all granulated ; whereas when 1t 1s pure 
it is more evenly, and reſembles a-congeries of ſolid 


angles, If the Lead be alloyed with a conſiderable | 


quantity of Copper, its colour hath a yellowiſh caſt, 

Conſidering the bad qualities which Copper com- 
municates to Lead, it is neceſſary to ſeparate theſe 
two metals from each other, The method above 
lad down is the ſimpleſt and the beſt. It is found- 
ed on two properties belonging to Lead: the firſt is 
that of being much more fuſible than Copper; fo 


that it will melt and run in a degree of heat that is 


not capable of 8 the. Copper even red hot, 
which yet is very far from being able to melt it: 
the ſecond is, that Lead, though it hath an affinity 
with Copper, and unites very perfectly therewith, 
yet is not able to diſſolve it without a greater heat 
Vor. 5 | OO than 
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than the degree barely neceſſary to fuſe Lead. Hence 


it comes that Lead may be melted in a Copper vel. 
_ fel, provided no greater degree of heat be applied 


than that purpoſe requires. But when the Lead be. 
comes ſo hot as to be red, fume and boil, it in- 
ſtantly begins to diſſolve the Copper. For this rea- 
ſon, it is eſſential to the ſucceſs of our operation that 


| a moderate degree of heat only be applied, ard no 
greater than is requiſite to keep the Lead in fuſion, 
_ _ ». Charcoal-duft is made an ingredient in the com- 


poſition of the veſſels uſed on this occaſion, in order 
to prevent the calcination of the Lead: 5 
The iron plate, with which the entrance of the 
gutter within the upper veſſel is narrowed, ſerves to 


Prevent the larger pieces of Copper, which the Lead 


may carry along with it, from paſſing through: it 
ſtops them, and allows the Lead to run off alone. 
But as theſe parcels of Copper may entirely choak 
the paſſage, care muſt be taken, when any happen 
to be ſtopt, to remove them from the entrance of the 


gutter, and puſh them back into the middle of the 


veſſel. It is alſo neceſſary to obſerve whether or no 
the Lead fixes any where in the paſſage; and, if it 
does, the heat of that part muſt be encreaſed, in or- 


der to melt it and make it run off. 


Notwithſtanding all the precautions that can be 


taken, to hinder the melted Lead from carrying off 


any Copper with it, it is impoſſible to prevent this 
inconvenience entirely: and therefore the Lead is 


melted over again, in order to ſeparate the ſmall por- 


tion of Copper with which it is {till adulterated. 
As Copper is much lighter than Lead, if theſe 

two metals happen to be ſo blended together that 

the Copper, without being in fuſion and diſſolved by 


the Lead, is only interpoſed between the parts of the 
melted Lead, fo as to ſwim therein, it is then pre- 
ciſely in the caſe of a ſolid , body plunged into a 


fluid heavier than itſelf, and muſt riſe to the ſurface, 
e Or en 0 e 


conſidering. 
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like wood thrown into water. It is proper to burn 
ſome inflammable matter on this melted Lead, in 
order to reduce ſuch parts thereof as are conſtantly 
calcining on its ſurface while it is in fuſion; for 
without this precaution they would be taken off 
together with the Copper. \ 
The Copper remaining after this ſeparation is, as 


uwe took notice before, ſtill mixed with a little Lead. 


If you deſire to ſeparate it entirely therefrom, you 
muſt put it into a cupel, and expoſe it under the 
muffle to ſuch a degree of fire as may convert all the 
Lead into litharge. This cannot be ſo done but that 
ſome of the Copper alſo will be ſcorified by the heat 
of the fire, and by the action of the Lead: but as 
there is a very great difference between the facility 
and readineſs with which theſe two metals calcine, 
the portion of Copper that 1s calcined, while the 
whole Lead is turning into litharge, is ſcarce worth 


4 


The Lead, though carefully ſeparated from the 


Copper by the proceſs here delivered, is not yet ab- 


ſolutely pure: ſometimes it is alloyed with Gold, 
and almoſt always contains ſome Silver, If you 
would free the Lead as much as poſſible from any 
mixture of theſe two metals, you muſt convert it 
into glaſs, ſeparate the remaining bead, and after- 
wards reduce this glaſs of Lead. But, as theſe two 
perfect metals are of no prejudice to the Lead, it 


is not uſual to ſeparate them from it, unleſs they be 


in a ſufficient proportion to defray the charge, and 
produce ſome profit beſides. GE 
When we examine by the cupel the juſt propor- 
tion of Gold and Silver that an ore or a mixed me- 
talline maſs will yield, we make a previous aſſay of 
the Lead to be employed in the operation, and af- 
terwards, in our eſtimate, deduct a proper allow- 
ance for the quantity of fine metal due to the Lead 
made uſe of. ber % ang | 
| S P R O- 


111 — ä ER 
5 4 I - 2 22 n — — — 
nun 4 e 
4 " : 7 


— Oe 9 Yar 
9 5 
1 


1 ——— — IU Ip ee Ann 
— — - 
: * 
. 


39, mew 


— 1 
—— —— — — D2n ——— — — 
— — — — — IP —— 
N 
_ 
* 


— 


n ELEMENT s of the * 7 


PROCESS u. 
The Calcination of. Lead. 


Wy K E what quantity of Lead you pleaſe; 


melt it in one or more unglazed earthen pans: 
a dark grey powder will be found on its ſurface; 
Keep ſtirring the metal inceſſantly till it be wholly 


converted into ſuch a Pn e aa 1s the ri of 


Lad. | 
„ "OBSERVATIONS. 


d il very fuſible metal, 42d in has re- 
ſpect greatly reſembles Tin, moſt of the obſerva⸗ 
tions we made on the calcination of Tin may be 
f tau r 

In the calcination of all metals and pants 
in this of Lead, there appears a ſingular phenome- 


non which is not eaſily accounted for. It is this: 


though theſe matters loſe a great deal of their ſub- 
ſtance, either by the diſſipation of their phlogiſton, 


or becauſe ſome of the metal, perhaps, exhales in 


vapours, yet when the calcination is over their calxes 
arc found to becencreaſed in weight, and this increaſe 
is very conſiderable. An hundred pounds of Lead, 

for example, converted into Minium, which is no- 
thing but a calx of Lead brought -ro a red colour 
by continuing the calcination, are found to gain ten 
pounds weight ; ſo that for an hundred pounds of 
Lead we have one hundred and ten pounds of Mi- 
nium: a prodigious and almoſt incredible augmen- 


tation, if it be conſidered that, far from adding any 


thing to the Lead, we have on the contrary diffi 
- ated part of it. ' 
To account for this Pherhme hon Natural Philoſo- 
phers and Chymilts have invented ſeveral ingenious 
* but none of them entirely ſatisf * 
1 al 
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As we have no eſtabliſned theory to proceed upon, 
we hall. not VBA? to explain this eee 
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PROCESS W. 
To prepare Glaſs of Lead. . 


AKE two parts of Litharge, and one part 5 

ure cryſtalline Sand; mingle them together 
as Nath as poſſible, adding a little Nitre and Sea- 
falt : put this mixture into a crucible of the moſt 
ſolid and moſt compact earth. Shut the crucible 
with a cover that may perfectly cloſe it. 

Set the crucible thus prepared 1n a melting fur- 
nace; fill the furnace with coals; light the fire 
gradually, ſo that the whole may be lowly heated: 
then raiſe the fire ſo as to make the crucible very _ 
red, and bring the matter it contains into fuſion ; 
keep i it thus melted for a quarter of an hour.. 
Then Fs the crucible out of the Furnace, and 


# £1 2 


which 10 will find above it. 
OBSERVATIONS.” 


| Pune Lead, being expoſed to a ſtrong fire with- 
out any additament, turns to Litharge; which is a = 

ſcaly ſort of ſubſtance, more or leſs yellowiſh, ſhin- _ 
ing, and ſoft to the touch. This is the firſt advance _—_— 
to the Vitrification of Lead. The large refineries of 9 
Gold and Silver by the means of Lead furniſſn a 
great quantity of this material. It is ſometimes | 


W AAS is then called Litharge of Silver; ſome- 
0 83 times 
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times yellow, and then bears the name of Litharge 
of Gold. The difference of its colour depends on 
the degree of fire it hath undergone, and on the 

metalline ſubſtances vitrified with it.. 
Litharge alone is very fuſible, and being expoſed 
to the fire is eaſily converted into Glaſs : but this 
Glaſs of Lead, made without additament, is ſo 
active, ſo penetrating, and ſo apt to ſwell, that it 
can ſcarcely be made uſe of when pure. We are 


bobliged in ſome ſort to clog it, by uniting it with 


. ſome vitrifiable matter that is not ſo ſubtile, ſuch 
as Sand; and 1t 1s for this reaſon, not to render 


the mixture more fuſible, that we have directed 


the addition of one third part of Sand to two thirds 
of Litharge. 

The Nitre and Sea: ſalt, preſcribed as ingredients 
in the mixture, are deſigned to procure an equal fu- 
ſion of the whole. For, as the Sand is lighter and 
leſs fuſible than the Litharge, it will partly riſe'to- 
wards the upper part of the crucible when that 
matter firſt 7 to flow; in conſequence whereof 
the contents of the upper part will be much more 
difficult to melt, and form a Glaſs much more com- 
pact. than that below: but the Nitre and Sea-falt 
poſſeſſing the upper part of the crucible, becauſe 
they are {till lighter than the Sand, and being in 
their own nature very efficacious fluxes, on account 
of their great fuſibility, they quickly bring about 
the fuſion of thoſe particles of Sand, which, having 
eſcaped the action of the Litharge, may have riſen 
unvitrified to its ſurface. 

The moſt difficult thing to procure, aha yet the 
moſt neceſſary to the ſucceſs of this operation, is a 
crucible of earth ſo firm and compact as not to be 

enetrated by the Glaſs of Lead, which corrodes 
| per makes its way through every ching. 

The precaution of chuſing a crucible, Gay ſhall 
contain a good deal more than the matter to be vi- 


trified, 


\ 
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trified, is a neceſſary one, becauſe Litharge and Glaſs 


of Lead are very apt to ſwell. . 
The rule to keep the- crucible cloſe ſhut is alſo 


indiſpenſably neceſſary, to prevent any bit of char- 


coal, or other inflammable matter, from falling into 
it: for when this happens it occaſions a reduction of 
the Lead, which is always attended with a ſort of 


efferyveſtvace: and ſuch a conſiderable heaving, that 


commonly moſt of the mixture runs over the cruci- 
ble. For the ſame reaſon it is very proper, before 
you expoſe the mixture to the fire, to examine whe- 
ther or no it contains any matter capable of furniſn- 


ing a phlogiſton during the 0 eration; and if it 


does, to remove that matter wit great care. 
The little button of Lead, found at the bottom 


of the crucible after the operation, comes from a 


ſmall portion of Lead that is commonly left in Li- 
tharge, unleſs you prepare it carefully yourſelf, and 


do not take it from the fire till you are ſure of hav- 


ing deſtroyed all the Lead. Beſides, this ſmall por- 
tion of Lead can be of no prejudice to the operation, 
becauſe it cannot communicate its Phlogiſton to the 
reſt of the matter. 

The revivifying of Litharge, of the Calx, and of 
the Glaſs of Lead, may be obtained by the 27 5 
procefies as the redudion of 1 its ore. 


1 


P ROCESS V.. 
Lead di ſolved by the Nitrous Ad. 


UT into a matraſs ſome Aua Fortis precipi- 
tated like that uſed to diſſolve Silver; weaken 
it by mixing therewith an equal quantity of common 
water; ſet the matraſs in a hot ſand- bath; throw in- 
to it, little by little, fmall bits of Lead, till you ſee 
that no more will diſſolve. Aqua Fortis chus lowered 
725 diſſolye about a fourth of its weight of Lead. 


04 | | There 
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- There is gradually formed upon the SY as it 

5 diſſolves, fart a gre powder, and afterwards a 
white cruſt, which at laſt hinder the ſolvent = 5 
acting on the remaining part of the metal; and 
therefore the liquor ſhould be made to boil, and 
the veſſel ſhould be ſhaken to remove thoſe i impe- 
diments, dies which 1 means all the Lead will be di | 
. 


03 SERVATIONS. 


Leap very much reſembles Silver, with reſpect 
do the phenomena which attend its diſſolution in 
1 Acids. For example, the Nitrous Acid muſt be 
very pure and uncontaminated with the Vitriolic or 
Marine Acid, to qualify it for keeping the Lead in 
ſolution : for, if it be mixed with either the one or 
the other of theſe Acids, the Lead will precipitate 
in the form of a white powder as faſt as it diſſolves; 
which is juſt the caſe with Silver. 
If the Vitriolic Acid be mixed with the Nitrous, 
the precipitate will be a combination of the Vitriolic 
Acid with Lead; that is, a Neutral Metallic Salt, 
or Vitriol of Lead. If the Acid of Sea- ſalt be mixed 
therewith, the precipitate will be a Plumbum cor- 
neum; that is, a Metallic Salt reſembling the 
Luna corned, 
When all the Lead is diſſolved as above deſcribed, 
the liquor appears milky. If it be kept warm over 
= the fire till little cryſtals begin to appear on its ſur- 
4 face, and afterwards left to ſtand quiet, in a certain 
time there will be found at the bottom a greyiſh 
powder, which being tried on Gold is Mercurial 
enough to whiten it. Little globules of Quick: 
ſilver are even diſcernible in it. 
We owe this obſervation, together with this A 
ner of proving the exiſtence of Mercury in Lead, 
and off procuring 1 it from thence, to M. Groſſe, who 
hath Sen an account of his c in the . 
0 
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of che Academy of Sciences, from whence we have 
copied the deſcription of the operation in hand. 

The ſolution being quickly poured off by incli- 
nation from the grey mercurial precipitate is ſtill 
milky, and depoſites another white ſediment. When 
this ſecond precipitate falls the liquor becomes clear 
and limpid, and is then of a fine yellow colour, like 
a ſolution of Gold. On this eee, ſolu- 
tion, and on the two precipitates above- mentioned, 
M. Groſſe made ſeveral obſervations, the chief of 
which we ſhall here inſert. 

The yellow liquor affects the tongue at firſt with 
a taſte of ſweetneſs; but afterwards vellicates it very 
ſmartly, and leaves on it a ſtrong ſenſation of acri- 
mony, which continues for a long time. 

Alkalis precipitate the Lead ſuſpended in this li- 
quor, juſt as they do all other metals diſſolved by 
Acids; and this precipitate of Lead is white. 

Sea ſalt, or Spirit of Salt, ſeparates the Lead from 
its ſolvent, and precipitates it, as we obſerved be- 
fore, into a Plumbum corneum: but this precipi- 
tate differs from the Luna cornea, as being very ſo- 
luble in water; whereas the Luna cornea will not 
diſſolve in it at all; or at leaſt diſſolves therein with 
great difficulty, and in a very ſmall quantity. This 
Plumbum corneum diſſolved in water is again precipi- 
tated by the Vitriolic Acid. M. Groſſe obſerves 
that this forms an exception to the eighth column of 
Mr. Geoffroy's Table of Affinities; in which the 
Acid of Sea-ſalt is marked as having a greater affi- 
nity than any other Acid with Metallic ſubſtances. 

Our ſolution of Lead is alſo precipitated in a 
white powder by ſeveral Neutral Salts; ſuch as Vi- 
triolated Tartar, Alum, and common Vitriol. It is 
by the means of double affinities that theſe Neutral 
Salts effect this precipitation. 

Euven pure water alone is capable of precipitating 

uy Lead of our ſolution, by weakening the 1 
an 
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and thereby diſabling it from keeping the metal 
J 8 e 
Laſtly, as all the ſolutions of metals in Acids are 
nothing but Nentral metallic Salts in a fluid form, 
ſo if the ſolution of Lead be eyaporated over the 


fire, it will ſhoot into very beautiful cryſtals, about 


the bigneſs of hemp-ſeed, ſhaped like regular pyra- 
mids having ſquare baſes. Theſe cryſtals are yel- 
lowiſh, and have a ſweet ſaccharine taſte: but what 
is moſt ſingular in them is, that, as they conſiſt of 
the Nitrous Acid combined with Lead, which ma- 
niteſtly contains a great deal of phlogiſton, they 
conſtitute a Nitrous Metallic Salt, which has the 
property of deflagrating in a crucible, without the 
addition of any other inflammable matter. It is ex- 
ttemely hard to diſſolve this Salt in water. 
The grey mercurial precipitate which whitens 
Gold, and in which little 5 of running Mer- 
cury are perceivable, is far from being pure Mer- 


cury. This metallic ſubſtance makes but a ſmall 


part thereof: for it is an aſſemblage 1. of little cryſ- 
tals of the ſame nature with thoſe afforded by the 
evaporated ſolution; 2. of a portion of the white 
matter, or powder, which renders the ſolution milky; 
3. of a grey powder which M. Groſſe conſiders as 
the only mercurial part; 4. and laſtly, of little 
particles of Lead that have eſcaped the action of 
the ſolvent; eſpecially if a little more Lead than 
the Acid is capable of diſſolving were added with 
a view to ſaturate it entirely, as in the preſent proceſs. 
By means of motion and heat the {mall parcels of 
Mercury may be amalgamated with the Lead. 
That Mercury ſhould be found intire and in glo- 
bules in the Spirit of Nitre, which very eafily diſ- 
folves that metallic ſubſtance, will not be ſurprizing 
to thoſe who reflect that, in the preſent cafe, the 
Acid is ſaturated with Lead, with which it has a 
greater affinity than with Mercury; as appears 5 
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M. Geoffroy's Table of Affinities, where, in the 
column that hath the Nitrous Acid at top, Lead is 
placed above Mercury. Agreeably to this, if Lead 

def preſented to a ſolution of Mercury in Spirit of 
Nitre, the Lead will be diſſolved, and as the diſſo- 
| lution thereof advances the Mercury will precipitate. 

Hence it appears that, in order to find any Mer- 
cury in theſpontaneous precipitate of Lead diſſolved 
by the Nitrous Acid, it is neceſſary that the Acid 
be entirely ſaturated with Lead; or elſe that por- 
tion of the Acid which remains unſaturated will 
difſolve the Mercury, _ 

With regard to the white powder that renders the 
ſolution milky, and afterwards precipitates, it is no- 
thing but a portion of the Lead, which, not being 
intimately united with the Acid, falls in part of its 
own accord. It is a ſort of calx of Lead, which 
being expoſed to the fire becomes partly glaſs, and 
partly Lead, becauſe it ſtill retains ſome of its pho» 
Silton. 
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7 0 extrats Mercury from its Ore, or to revivify it 


From Cinabar. 


would extract the Mercury; with this powder 


mix an equal part of clean i iron filings; put the mix- 


ture into a retort of glaſs or iron, leaving at leaſt 
Une third thereof pe Set the retort thus 


pe 
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orepgred in a ſand-bath, ſo that its body may be 
© quite buried in the ſand, and its neck decline conſi- 

derably downwards : fit on a receiver half filled with 
Water, and let the noſe of the retort enter about 
half an inch into the water. 

Heat the veſſels ſo as to make the retort mode- - 
rately red. The Mercury will riſe in v ours, which 
will condenſe into little drops, and fall into the Wa- 
ter in the. receiver, When you ſee that nothi 
| mo” comes over with this degree of heat, increaſe 

| 71 in order to raiſe what Mercury may ſtil be left. 

When all the Mercury is thus brought oyer, take 
off the receiver, pour out the water ante i in 
te, and: collect the Mercury. 5 


OBSERVATIONS. 


"Mercury is never mineralized in the bowels of 
the earth by any thing but Sulphur. with which it 
forms a compound, of a browniſh red colour, known 
by the name of Cinabar. 

Sometimes it is only mixed with earthy and ſtory 
matters that contain no Sulphur ; but as this me- 
tallic ſubſtance is never deſtitute of its phlogiſton, 
it then has its metalline form and properties. When 
it is found in this condition, nothing i 1s more eaſy 
than to ſeparate it from thoſe: heterogeneous matters. 
For that purpoſe no more is requiſite than to. diſtill 
the whole with a fire ſtrong enough to raiſe the 
Mercury i in vapours. This mineral is volatile; the 
earthy and ſtony matters are fixed; and a certain 
degree of heat vill effect a complete ſeparation of 
what is volatile from what is fixed. 

This is not the caſe when Mercury is combined 
with Sulphur: for this latter mineral is volatile as 
well as Mercury ; and the compound reſulting from 
the union of them both is alſo volatile: fo that 
x Cinabar were Fs to the fire 1 in cloſe veſſels, 

| % . 2 
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as it muſt be to ſave the Mercury, it would be ſa- 
blimed in ſubſtance, without being decompoſed at 


all. 
In order therefore to ſeparate theſe two ſubſtances 
from each other, we muſt have recourſe to the in- 
terpoſition of ſome third, which hath a greater af- 
finity with one of them than the other hath; and no 
affinity with that other. | 

Tron hath all the conditions re- wiſe for 8 put: 
poſe; ſeeing it hath, as may be ſeen in the Table, 

a müch greater affinity with Sulphur than Mercury 
hath, and is incapable” of contracting any union 
with Mercury. 

Iron, however, is not the only fabſtanc ce chi my 
be employed on this occaflon: Fixed Alkalis, Ab- 
ſorbent earths, Copper, Lead, Silver, Regulus of 
Antimony, have 55 as well as Iron, a greater affi- 
nity than Wesco with Sulphur. Nay, ſeveral of 
cheſe fabſtances, namely, the ſaline and earthy A. 
kalis, as well as Regulus of Antimony, cannot con- 
tract any union with Mercury: the reſt, to wit, Cop- 

per, Lead, and Silver, are indeed ca able of "ata 
aring with Mercury; but then the union which 
che metals contract with the Sulphur prevents it; 
and even tho? they ſhould unite with this metallic fub- 
ſtance, the degree of heat to which the Whole mix- 
ture is expoſed would ſoon carry up the Mercury, 
and ſeparate it with eaſe from thoſe fixed ſubſtances. 

In this diſtillation the fame cautions muſt be Gb. 
ſerved as in all others: that is, the veſſels muſt Be o 
ſlowly heated, eſpecially if a glaſs retort be uſed | 
the fire muſt be, raiſed by degrees, and a much 
ſtronger one applied at laſt than ar firſt.” This 
- operation particularly requires a very ſtrong g degree 

of fire, when there is but a ſmall quateity of Mer- 

cury x. 

Alfter the operation there remains in the retort 4 
Sc pound of Tron and Sulphur, which may” _ 
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be converted into a crocus, by calcining it and 
burning away the Sulphur. 5 
If a Fixed Alkali be employed, a Liver of Sul. 
phur will be found in the retorrafter the diſtillation, 
If the Cinabar from which you extract the Mer- 
cury be good, you will generally obtain ſeven 
eighths of its weight in Quick- ſilver. 3 
n the preſent operation it is not neceſſary to lute 
on the receiver, becauſe the water, in which the noſe 
of the retort is plunged, is ſufficient to fix the Mer-. 


curial vapours. In caſe the Cinabar, from which 


you intend to ſeparate the Mercury, be mixed with 


. © great quantity of heterogeneous, but fixed, mat- 


ters, ſuch. as earths, - ſtones, &c. it may be ſepa- 
rated from them by ſubliming it with a proper de- 
gree of heat, becauſe it is volatile. 
The vapours of Mercury are prejudicial, and may 
_ excite a ſalivation, tremors, and palſies; they ſhould. 
therefore be always avoided by ſuch as work on 
m nnn 
I .)hhe oldeſt and richeſt mine of Mercury is that of 
Almaden in Spain. It is a ſingular property of that 
mine that, though the Mercury found in it is com- 
bined with Sulphur, and in the form of Cinabar, 
yet no additament is required to procure the ſepara- 
tion of theſe two; the earthy and ſtony matter, with 
which the particles of the ore are incorporated, be- 
ing itſelf an excellent abſorbent of Sulphur. +. 
| Sn the Quick-filver works carried on at this mine 
they make no uſe of retorts. They place lumps of 
the ore on an iron grate, which ſtands immediately 
over the furnace. The furnaces which ſerve for this 


operation are cloſed at the top by a ſort of dome, 


behind which ſtands the ſhaft of a chimney that com- 
municates with the fire-place, and gives vent to the 
ſmoke. Theſe furnaces have in their fore-ſide ſix- 
teen apertures, to each of which is lated an aludel 
in a. horizontal poſition, communicating with a 


1 


4 
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long row of other aludels placed likewiſe in an ho- 
rizontal direction; which aludels ſo connected to- 
gether form one long pipe or canal, the further 
end whereof opens into a chamber deſtined to re- 

ceive and condenſe all the mercurial vapours. 
Theſe rows of aludels are ſupported from end to 
end by a terraſs, which runs from the body of the 
building, wherein the furnaces are erected, to that 
where the chambers are built FR r perform the of- 
fice of receivers. | 

This is a very ingenious contrivance and aue 
much labour, expence, and trouble, that would be 
unavoidable if retorts were employed. 
That part of the furnace which contains the 
lumps of ore, ſerves for the body of the retort; 
the row of aludels for its neck; and the little 
chambers in which theſe canals terminate are ac- 
tual receivers. The terraſs of communication, 
which reaches from the one building to the other, 
is formed of two inclined planes, the lower edges 
of which, meeting in the middle of the terraſs, riſe 
from thence inſenſibly ; ; the one quite to the build- 
ing where the furnaces are, and the other to that 
which forms the recipient chambers. By this 
means, when any Mercury eſcapes through the 
Joints of the aludels, it naturally runs down along 
theſe inclined planes, and ſo is collected in the 
middle of the terraſs, where the inferiour ſides of 
the planes meeting together form a ſort of canal, 
out of which it is eaſily taken up. 1 

The celebrated M. de Juſſieu having vlewed the 
whole himſelf, in a journey he made to this mine, 
furniſhed us with chis deſcription of the work. 
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PROCESS 1: 


To give Aw by the action of Fire, the ber 
nn of a Metalline Calc. 


P UT Mercury into ſeveral little glaſs matraſſes 
with long and narrow necks, Stop the ma- 
traſſes with a little paper, to prevent any dirt from 
falling into them. Set them all in one ſand-bath, 
ſothat they may be ſurrounded with ſand as high as 


3 two thirds of their length. Apply the ſtrongeſt de- 


gre. of heat that Mercury can bear without ſu blime- 
ing: continue this heat without interruption, till al! 
the Mercury be turned to a red aagk The ope- 
ration laſts about three months, _ 


OBSERVATIONS. 
Mzrcury treated according to the proceſs here 


Ahvered hath all the appearance of a metalline calx, 


but it hath no more: for, if it be expoſed to a pretty 
ſtrong degree of fire, it ſublimes, and is wholly re- 
Age to running Mercury, without the addition of 
any other inflammable matter; which proves that 


during this long calcination it loſt none of 1ts 87 


iſton. - 

The volatile nature of Mercury, Which permits it 
not to bear a heat of any ſtrength without ſublim- 
ing, prevents our examining all the effects that fire 
is capable of producing on it. Yet there is reaſon 
to believe that, as this metallic ſubſtance reſembles 
the perfect metals in its weight, its ſplendour, and 
a brilliancy which reſiſts all the impreſſions of the 
air without alteration, it would like them be un- 
changeable by the greateſt force of fire, if it were 
fixed enough to bear it. 

In order to give Mercury the form of a metllice 


calx, it mutt neceflardy be expoſed for about three 


months 
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months together, to the utmoſt heat it can bear 
without ſubliming, as is above directed. Boerhaave 
kept it digeſting in a leſs heat for fifteen years ſuc- 
ceſſively, both in open and in cloſe veſſels, without 
obſerving it to ſuffer the leaſt change; except that 
there was formed upon its ſurface a ſmall quantity 
of a black powder, which was reduced to running 


— 


Mercury by trituration alone. rn. 


Mercury thus converted to a red powder is krown 
in chymiſtry and medicine by the name of Mercury 
precipitated per ſe: a title proper enough, as it is 
actually reduced to the form of a precipitate, and 
that without any additament; but very improper on. 
the other hand, conſidering that in reality this Mer- 
cury is not a precipitate, as not having been ſeparat- 
ed from any menſtruum in which it was diſſolved. 
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Needs, SI 
To difſokve Mercury in the Vitriolic Acid. Turbitb 

PE Mercury into a glaſs retort, and pour on 
A it thrice its weight of good Oil of Vitriol. 
Set the retort in a'ſand-bath ; fit on a recipient; 
warm the bath by degrees till the liquor juſt ſim- 
mer. With this heat the Mercury will begin to- 
diffolve, © Continue the fire in this degree till all 


the Mereny , .. 2 
CCE 
Taz Vitriolic Acid diſſolves Mercury pretty well: 
but for this purpoſe the Acid muſt be very hot, or 
even boil; and then too it is a very long time before 
the diſſolution is completed. We have directed the 
operation to be performed in a retort; becauſe this 
ſolution is uſually employed to make another prepa - 
ration called Turbith Mineral, which requires that as 
much as poſſible of the Acid ſolvent be abſtracted by 
5 L e 4 BG 1 diſtil- 
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_ diſtillation. - Having therefore diſſolved your Mer- 


cury in the Vitriolic Acid, if you will now prepare 
the Turbith, you muſt, by continuing to heat the 
retort, drive over all the liquor into the receiver, 
and diſtill till nothing remains but a white powdery 
matter: then break the retort ; pulyerize its con- 


tents in a glaſs mortar, and thereon poor common 
tne 


water, which will immediately turn white mat- 
ter of a lemon- colour; waſh this yellow matter in 
five or ſix warm waters, and it will be what is called 
in medicine Turbith Mineral; that is, a combina- 
tion of the Vitriolic Acid with Mercury, five or 


ix grains whereof is a violent purgative, and alſo 


an emetick ; qualities which ir poſſeſſes in common 


with the Vegetable Turbith, whoſe name it hath 


therefore taken. 
There riſes out of the retort, both while the Mer- 


cury is diſſolving, and while the ſolvent is abſtract- 


ing, a weak Spirit of Vitriol; becauſe a great part 
of the Acid remains united with the Quick-filver, 
which at laſt appears in the form of a white 'pow- 
der: ſo that, it you do not incline to ſave the Acid 
which riſes on this occaſion, you may, inſtead of 
drawing off the liquor in a retort, evaporate it in 
a' glaſs baſon ſet on a ſand-bath, which will be 
WLV ger 


F4 7 
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It is very remarkable that, on this occaſion, the 
Mercury may be expoſed, without any danger of 
fabliming, to a much greater heat than it is capable 
of bearing when not combined with the Vitriolic 
Acid; which ſhews that this Acid bath the pro- 
perty of fixing Mercury to a certain. degree. 
The white matter, that remains after the eyapo- 


75 


45 


ration of the fluid, is one of the moſt violent cor- 


roſives, and would prove an actual poiſon if taken 
internally. By waſhing it ſeveral times in warm 


Water it is freed from a great deal of its Acid, and 
10 conſiderably ſweetened. The proof is this; if 
the water uſed in waſhing the Turbith be evapo- 


rated, 


| of 


Practicr if CuruisTzv. i ; 
| rated, there remains after the « evaporation a matter, | 


in form of a Salt, that being ſet in a cellar runs 
into a liquor called Oil of Mercury, which is a pow- 
erful corroſive. Several authors further direct Spi- 
rit of Wine to be burnt on the Turbith, to ſweeten 
it ſtill more. 
If inſtead of waſhing the white matter that 3 re- 
mains after the moiſture is drawn off, freſh Oil of 
Vitriol be poured on it, and then abſtracted as be- 
fore; this treatment being repeated two or three 
times, there will at laſt remain in the retort a mat- 
ter having the appearance of an oil, which reſiſts 
the action of the fire, and cannot be deſiccated: 
qualities which are owing to the great quantity of 
Acid particles thus united with the Mercury, This 
Oil * Mercury i is one of the moſt violent corro- 
ſives. The Mercury may be ſeparated therefrom, 
by precipitating it with an Alkali, or a metallic ſab- 
ſtance that hath. more affinity than Mercury with 
the Vitriolic Acid : Iron, for inſtance, may be em- 
ployed in this precipitation. Mercury thus ſepa- 
rated from the Vitriolic Acid need only be diſtilled 
to recover the form of Quick-filver. | 


PROC E 88 IV. 
20 0 combine Mercury with Sulphur. Ethiops Mineral. 
IX a dram of Sulphur with three drams of 
Quick- :ſilver, by triturating the whole in a 


glaſs mortar with a glaſs peſtle. By degrees, as you 
* rriturate, the Mercury will diſappear, and the matter 


will acquire a black colour. Continue the triture 


till you cannot perceive the leaſt particle of running 
Mercury. The black matter you will then have in 
the mortar is known in medicine by the name of 
Ethiops Mineral. An ÆEthiops may allo be made 
by * in the following manner. 
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In a ſhallow unglazed earthen pan melt one part 
of flowers of Sulphur : add three parts of running 


Mercury, making it fall into the pan in the form of 
ſmall rain, by ſqueezing it through chamoy leather, 


Keep ſtirring the mixture with the ſhank of a to- 
bacco-pipe all the while the Mercury is falling: 


you will ſee the matter grow thick and acquire a 
black colour. When the whole is thoroughly mix- 
ed, ſet fire to it with a match, and let as much of 


the Sulphur burn away as will flame. 


OBSERVATIONS. 


Mzxcvzy and Sulphur unite together with great 


eaſe; cold triture alone is ſufficient to join them. 


By this means the Mercury is reduced into exceed- 
ing ſmall atoms, and combines ſo perfectly with the 
_ Sulphur that the leaſt veſtige thereof is not to be 
Ren.” - ws nes 1 3 Mw 
. Sulphur is not the only matter which being rub- 
bed with Mercuty will deſtroy its form and fluidity: 
all fat ſubſtances that have any degree of conſiſtence, 
ſuch as the fat of animals, balſams, and reſins, are 
capable of producing the ſame effect. This metal- 
lic ſubſtance, being triturated for ſome time in a 
mortar with theſe matters, becomes at laſt inviſible, 
and communicates to them a black colour. When 
thus divided by the interpoſition of heterogenous 
particles, it is ſaid to be Killed. But Mercury doth 
not contract ſuch an intimate union with theſe other 


matters as it doth with Sulpmuut. 


The Zthiops prepared by fuſion is a more per- 


fect and accurate combination of Mercury and Sul- 
phur than the other: for, the quantity of Sulphur 


directed to be uſed in making it being much greater 
than is abſolutely neceſſary to fix the Mercury, the 


redundant Sulphur is deſtroyed by burning, and 
none left but what is moſt intimately united with 


the Mercury, and hindered: by the union it hath 


con- 
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contracted with that metallic ſubſtance from being 
ſo eaſily conſumed. The ÆEthiops therefore, whic 
is prepared by fuſion and burning the Sulphur, 
contains a much greater proportion of Mercury . - 
than that which i is made by ſimple triture ; ſo that 
in Medicine it ought to be preſcribed in different 


caſes, and in ſmaller doſes. | 
If no more Sulphur than is juſt neceſſary to kill 


_——_ 


the Mercury be added to it at firſt, it will be dif= 


ficult co obtain a perfect mixture; becauſe that 
quantity is very ſmall : it is better therefore to em- 
ploy at once the e pads directed. 
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00 Any the combination of Mercury and Sulphur 5 
into Cinabar. | 


\RIND to powder thiops mineral prepared | 
by fire. Put it into a cucurbit ; fit thereto a 
head; place itin a ſand-bath, and- begin with apply- 
ing ſuch a degree of heat as is requilite to ſublime 
Sulphur. A black matter will riſe, and adhere to 
the ſides of the veſſel. + When nothing more will 
riſe. with this degree of heat, raiſe the fire ſo as to 
make the ſand and the bottom of the cucurbit red; 
and then the remaining matter will ſublime in the 
| form of a browniſh red-maſs, which is true Cinabar. 


OBSERVATIONS... 
- ETmiops Mineral requires nothing but cbt 


— 


tion to become true Cinabar, like that found ir 


Quick-filver mines: but our Athio s contains ſtill 
more Sulphur than ought to be in the compoſition 
of Cinabar; for which reaſon we have directed the 
degree of fire applied at firſt to be no greater than 
that which is capable of ſubliming Sulphur. As 
Cinabar, though conſiſting of Mercury and Sul- 
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Phur, is yet much leſs volatile than either of theſe 
ſubſtances alone; which probably ariſes from tlie 
Vitriolic Arid contained in the Sulphur; there- 
fore, if there be any redundant Sulphur in the 
AEthiops, which hatk not contracted an intimate 
union with the Mercury, it will ſublime by itſelf 
in this firſt degree of heat. Some mercurial parti- 
cles alſo will riſe with it, and give it a black colour. 

Cinabar contains no more Sulphur than about a 
fixth or ſeventh part of its weight: ſo that, inſtead 
of employing the common Æthiops to make |: o 
would be better to prepare one on purpoſe that ſhould 
contain much leſs Sulphur z becauſe too much Sul- 
phur prevents the ſucceſs of the operation by black. 
ening the Sublimate. Indeed in whatever manner 
you go about it, the Cinabar always appears black 
at firſt: but when it is well prepared, and contains 
no more than its due proportion of Sulphur, the 
blackneſs is only external. This black coat there- 
fore may be taken off; and then the internal part 
will appear of a'fine red, and, if ſublimed a Tecpnd 
time, will be very beautiful. 3 

As artificial Cinabar hath the ſame pro erties 
with the native, it may, be decompoſed by the 
ſame means : ſo that, if you want to extract the 
Mercury out of it, recourſe muſt be had to the pro- 
ceſs above delivered for working: on Cinabar d ores. 


—— ins — —— —-— 0 
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T 0 diſebve Mcd in the Nitrous Acid. unc 
Mercurial Precipitates. e | 
UT into a matraſs the quantity of Mercury. 

P you intend to diſſolve: pour on it an equal 
quantity of good Spirit of Nitre, and ſet the matraſs 
in a ſand- bath moderately heated. The Mercury 


will 22281 1 1 che Penne! chat uſually i 
. 


yt 4 * 


Practice of CHyMIsTRY., 407 


the diſſolutions of metals in this Acid. When the 
diſſolution is completed let the liquor cool. You 
will know that th 

there remain at the bottom of the veſſel, notwiths 
ſtanding the heat, a little * of Mercury tne 
will not diffolve, 


OBSERVATIONS. 


Mzxxcugy diſſolves in the Nitrous Acid "mich 


much more facility, and in much greater quantity, 
than in the Vitriolic z ſo that it is not neceſſary; on 
this occaſion, to make the liquor boil. This ſolu- 


tion when cold yields cryſtals, which are a Nitrous 


Mercurial Salt. If you deſire to have a clear lim- 


pid ſolution of Mercury, you muſt employ an Aqua 
Fortis that is not tainted with the Vitriolic or Marine 


1 for, the affinity of theſe two Acids with 
Mercury being greater than that of the Nitrous 

Acid, 5 precipitate it in the form of a white 

powder, when they are mixed with the ſolvent. 


Mercury thus precipitated in a white powder, out 


of a ſolution thereof in the Spirit of Nitre, is uſed 
in Medicine. To obtain this precipitate, which is 
known by the name of the White Precipitate, Sea- 


ſalt diſſolved in water together witk a little Sal Am- 


moniac 1s uſed; and the precipitate is waſhed ſeveral 


times in pure water, without which precaution it 


would be corroſive, on account of the great quan- 
tity of the Marine Acid which it would contain. 
The preparation known by the name of Red Pre- 


cipitate is alſo obtained from our ſolution of Mer-: 
cury in Spirit of Nitre. It is made by abſtracting 


all the moiſture of the ſolution, either by diſtillation 
in a retort, or by evaporation in a glaſs baſon ſet. on 


a ſand-bath. When it begins to grow dry it appears 
like a white ponderous mals, Thea the fire is made . 
ſtrong enough to drive off almoſt all the Nitrous 
Acid, wWhith, being now concentrated, riſes in the 


Dd4 1 fo 


e Acid is perfectly ſaturated, if 
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form of red vapours. If theſe vapours be catched 
in a receiver, they condenſe into a liquor, which is 
a very ſtrong and vaſtly ſmoking Spirit of Nitre. 
By degrees, as the Nitrous Acid 1s forced up by 
the fire, the mercurial maſs loſes its white colour, 
and becomes firſt yellow, and at laſt very red. 
When it is become entirely of this laſt colour the 
opęration is finiſned. The red maſs remaining is a 
Mercury that contains but very little Acid, in com- 
pariſon of what it did while it was white: and in- 
deed the firſt white maſs is fuch a violent corroſive, 
that it cannot be uſed in Medicine; whereas, when it 
is become red, it makes an excellent eſcharotic „which 
thoſe who know how to uſe it properly apply with 
"oy great ſucceſs, particularly to venereal ulcers. 
This preparation is very improperly called a Pre- 
cipitate : for the Mercury is not ſeparated from the 
Spirit of Nitre by the interpoſition of any other 
ſubſtance, but only by evaporating the Acid. "It 
is alſo called Arcanum Corallinum. | 
It muſt be obſerved that Mercury, by its union 
with the Nitrous Acid, acquires a certain degree of 
fixity : for the red precipitate is capable of ſuſtain- 
ing, without being volatilized, a ſtronger degree 
of heat than pure Mercury can; which, as we ob- 
_— before, is the 1 of Turbith en 
alſo. N 


= * 


| P R 0 C E 8 J VII. | 
To combine Mercury with the Acid o Sea ſalt. 


Corroſive Sublimate. 


VA PORATE a ſolution of Minas 3 in the 
Nitrous Acid till there remain only a white 
powder, as mentioned 1 in our obſervations. on the 
preceding proceis. With this powder mix as much 
Green Vitriol calcined to whiteneſs, and as much 
decrepitated Sea-ſalt, a as there was Mercury in the, 

| falution, 
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Glution. Triturate the whole carefully in a glaſs 
mortar. Put this mixture into a matraſs, ſo that 
two thirds thereof may remain empty, having firſt 
cut off the neck to half its length: or inſtead thereof 
you may uſe an apothecary's phial. Set your veſ- 
ſel in a ſand-bath, and put ſand round it as high as 
the contents reach. Apply a,moderate fire at firſt, | 
and raiſe it by flow degrees. Vapours will begin 
to aſcend. Continue the fire in the ſame degree 
till they ceaſe. Then ſtop the mouth of the veſſel 
with paper, and increaſe the fire till the bottom of 
the ſand- bath be red-hot. With this degree of 
heat a Sublimate will riſe, and adhere to the inſide 
and upper part of the veſſel, in the form of white, 
ſemi-tranſparent cryſtals. Keep up the fire to the 
ſame degree till nothing more will ſublime. Then 
let the veſſel cool; break it, and take out what is 
ſublimed, which 1s Corraſive Sublimate. 


OBSERVATIONS. 
Is this operation the mineral Acids act, and are 
acted upon, in a remarkable manner. Every one of 
the three 1s at firſt neutralized, or united with a dif- 
ferent baſis; the Vitriolic being combined with Iron; 
the Nitrous with Mercury, forming therewith a Ni- 
trous Mercurial Salt; and the Marine with its natural 
Alkaline baſis. The Vitriolic and Nitrous Aeids, 
which are united with metalline ſubſtances, being 
both ſtronger than the Acid of Sea-ſalt, ſtrive to 
expel it from its baſis, in order to combine with it 
themſelves; but the Vitriolic Acid, being the 
ſtrongeſt of the two, would take ſole poſſeſſion of 
this Paſis excluſive of the Nitrous, which would 
continue united with the Mercury, if the Marine 


Acid had not a greater affinity than the Nitrous 


with this metallic ſubſtance. This Acid therefore 
being expelled from its baſis by the Vitriolic Acid, 
and ſo ſet at liberty, muſt unite with the Mercury, 
and ſeparate the Nitrous Acid from it; which naw. 
n no reſource but to unite with the Iron deſerted 


* 
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by the Vitriolic Acid, But as all theſe changes 
are brought about by the means of a conſiderable 
heat, and as the Nitrous Acid hath not a very firm 


Connection with the Iron, it is driven off by the 


force of the fire; and this it is which we ſee riſe in 
vapours during the operation. It alſo carries off 
with it ſome parts of the other two Acids, but in a 
very ſmall quantity. After the operation therefore 
there remains, 1. A combination of the Vitriolic 
Acid with the baſis of Sea-falt; that is a Glauber's 
Salt: 2, A red martial earth, being that which was 
the baſis of the Vitriol : theſe two ſubſtances are 
blended together, and remain at the bottom of the 
veſſel becauſe of their fixity: 3. A combination of 
the Marine Acid with Mercury; both of which be- 
ing volatile, they aſcend together into the upper part 
F the veſſel, and there form a Corroſive Sublimate. 
If we reflect on this proceſs with attention, and 
recollect diſtinctly the affinities of the different ſub- 
ſtances . ee in it, we ſhall perceive that it is 
not neceſſary to make uſe of all thoſe matters, and 
that the operation would ſucceed though ſeveral of 
them were left out. 


” * 


Firſt, the Nitrous Acid may be omitted; ſince, 
as hath been ſhewn, it is not an ingredient in the 

Sublimate, but is diſſipated in vapours during the. 
operation. From an accurate mixture therefore of 
Vitriol, Sea-ſalt, and Mercury, a Corroſtve Subli- 
mate muſt be obtained: for as the Acid of the Vi- 
triol will diſengage the Acid of Sea-ſalt, the latter 
will be at liberty to combine with the Mercury, and 
ſo form the compound we are in queſt of. 
* Secondly, if we make uſe of Mercury diſſolved 
by the Nitrous Acid, we may omit the Vitriol; be- 
cauſe the Nitrous Acid having a greater affinity than 
the Marine Acid itſelf with the baſis of Sea-falt, and 
the Acid of Sea falt having a greater affinity than 
the Nitrous Acid with Mercury, theſe two, Acids 
will naturally make an exchange of the baſes _ 
. 0 ” hte 


* — — 


PRACTICE of CHYMISTRY. 411 


which they are united: the Nitrous will lay hold 
on the baſis of Sea-falt, and form a quadrangular - 
Nitre, while the Marine Acid will join the Mer- 
cury, and. with it form a Corroſive Sublimate. 

_ Thirdly; inſtead of Sea-falt its Acid only may be 
employed; which being mixed with the ſolution of 
Mercury in the Spirit of Nitre, will, by virtue of its 
greater affinity with that metallic ſubſtance, ſeparate 
it from the Nitrous Acid, unite with it, and form a 
white mercurial precipitate, which need only be 
ſublimed to become the combination required. 

Fourthly, inſtead of Mercury diffolved in the 
Nitrous Acid, Mercury diffolved by the Vitriolic 

Acid, or Turbith, may be uſed; only mixing Sea- 
ſalt therewith: for theſe two faline ſubſtances will 
mutually decompound each other, by virtue of the 
affinities of their Acids, and for the ſame reaſons 
that Sea-falt and the Mercurial Nitrous Salt de- 
compound each other. The Vitriolic Acid quits 
the Mercury with which it is combined, to' unite 
with the baſis of the Sea-falt ; and the Acid of this 
Salt being expelled by the Vitriolic, combines 
with the Mercury, and conſequently forms our 
Corroſive Sublimate. In this caſe a Glauber's Salt 
remains after the ſublimation. 3 
Theſe ſeveral methods of preparing Corroſive 
Sublimate are never uſed, becauſe each of them is 
attended with ſome inconvenience; ſuch as re- 
quiring too long triture, yielding a Sublimate leſs 
corroſive than it ſhould be, or a ſmaller quantity 
of it. We muſt, however, except the laſt; which 
was invented by the late Mr. Boulduc, of the Aca- 
demy of Sciences, who found none of theſe incon- 


veniencies attending it“. 3 3 
Corroſive Sublimate may alſo be made only by 
mixing Mercury with Sea-ſalt, without any addita- 
ment. This may appear ſurprizing when we conſi- 
ger that, as Acids have a greater affinity with Alka- 
TS See the Memoirs of the Academy for 1730. i 
„„ . WS #Y kd 0 e ee is 

24 


a Eixncanty, of the 


lis than with metallic ſubſtances, the Acid of . | 
falt ought not to quit its baſis, which 1 18 Alkaline, 
to unite with Mercury. 
In order to explain this 8 it muſt be 
nemembered that Sea ſalt, when expoſed to the fire 
without additament, ſuffers a little of its Acid to eſ- 


| cape. Now this portion of the Marine Acid unites 


Sal Ammoniac, ſeparating the volatile Alkali which 


with the Mercury, and forms a Corroſive Sublimare, 
Moreover, as there is a pretty ſtrong affinity between 


the Marine Acid and Mercury, this may help to de- 


tach from the Sea-ſalt a greater quantity of Acid 


than it would otherwiſe part with. Nevertheleſs 
tze quantity of Sublimate obtained by this means 
V not conſiderable, nor is it very corroſive. . 


On this occaſion we muſt alſo mention another 
combination of the Marine Acid with Mercury; 
which is made by mixing that metallic ſubſtance ' 


perfectly with Sal Ammoniac, by the means of 


triture. Mercury, like all other metals except 
Gold, poſſeſſes the property of decompounding 


ſerves it for a baſis, and combining, by the help of 


a very gentle heat, with its Acid, which is well 


known to be the fame with that of Sea-ſalt. This 
decompoſition of Sal Ammoniac, by the metalline 
ſubſtances, is a full exception to the firſt column 
of Mr. Geoffroy's Table of Affinities, and is the 


baſis of ſeveral new medicines invented by the late 


Comte de la Garaye „ i 
Corroſive Sublimate is the moſt violent an the, 
moſt active of all corroſive poiſons. - It is never uſed. 
in medicine, but in external applications. It is a 
powerful eſcharotic ; it deſtroys proud fleſh, and 
cleans old ulcers: bur it muſt be' wed d by thoſe only 
who know how to apply 1 it properly, and requires an 
able hand to manage it. It is not commonly applied 


. by itſelf, but mixed in the proportion of half © r am 


* See the Memoir Prop in by me on this ſubject to che Aca- 
demy of Sciences in * Fo Academit 1754. 
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to a pound of lime-water. This mixture is yel- 
lowiſh, and bears the name of Aqua Phagedenica. ' 
Water diffolves Corroſive Sublimate, but in a 
ſmall quantity. If a Fixed Alkali be mixed with 
this ſolution, the Mercury precipitates in the form 
of a red powder. If the precipitate be procured by 
a Volatile Alkali, it is white ; if by Lime-water, it 
18 yellow. This Mercurial Salt diſſolves Pretty ea- 
lily 1 in 9 2 9 of Wine. ; 
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PROCESS VII — * 
Szweet Sublimate. a | he 


ARE four parts of Corroſive Sublimate; ; pul- 
verize it in a glaſs or marble mortar; add bß 

little and little three parts of Mercury revivified from 
Cinabar; triturate the whole carefully, till the Mer- 

cury be perfectly killed, ſo that no globule thereof - 

can be perceived. The matter will then be grey. 

Put this powder into an apothecary's phial, or into 

a matraſs, whoſe neck is not above four or five 

inches long, leaving two thirds thereof empty. 

Set the veſſel in a ſand-bath, and put ſand round 

it to one third of its heighth. Apply a moderate 

fire at firſt; and afterwards, raiſe it gradually till 

.you perceive that the mixture ſublimes. Keep it 

up to this degree till nothing more will riſe, and 

then break the veſſel. Reject, as uſeleſs, a ſmall " 71 

quantity of earth which you will find at the bo: 

tom; ſeparate alſo what adheres to the neck of the 

veſſel, and carefully collect the matter in the mid- 

dle, Which will be white. Pulverize it; ſublime it 

a ſecond time, in the ſame manner as before; and 

in the ſame manner ſeparate the earthy matter left 

at the bottom of the veſſel, and what you find ſab-: Fw 
 limedinto the neck. Pulverize, and ſublime a third 


HOY the white matter you laßt found in the mid- 


\ 


& 
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dle. The white matter of this third ſublimation is 


the Sweet Sublimate, called alſo Aquila Alba. 
DO "OFFER ET TONS 
Tu Acid of Sea-falt in the Corrofive Sublimate 


is very far from being perfectly ſaturated with Mer- 


cury ; and thence comes the corroſive quality of 
this ſaline compound. But though Mercury, as 
appears by this combination, is capable of imbibing 
a much greater quantity of Acid than is neceſſary 


do diſſolve it; nay, though it naturally takes up 
this ſuperabundant quantity of Acid, yet it doth 
not follow from thence that this redundant Acid 
may not combine with Mercury to the point of 


rfe& ſaturation, fo as to loſe its corroſive acidity, 


This is the caſe in the operation here deſcribed. 


A freſh quantity of running Mercury is mixed with 
Corroſive Sublimate; and the freſh Mercury, com- 


bining with the ſuper-abounding Acid, deprives 


the Sublimate of its acrimony, and forms a com- 
pound which comes much nearer the nature of a 


Neutral Metallic Salt. / 


_ = Trituration alone is not ſufficient to produce an 
union between the _ added Mercury and the 


Acid of the Corroſive Sublimate: becauſe, gene- 
rally ſpeaking, the Acid of Sea-falt cannot diſſolve 
Mercury without the help of a certain degree of 


heat, and unleſs it be reduced into vapours. 


Thus, though the newly added Mercury becomes 1 


inviſible by trituration, and ſeems actually combined 


with the Corroſive Sublimate, yet the union is not 
intimate. There is only an interpoſition of parts, 


but no true diſſolution of the newly added Mercury 


the Sublimate of the corroſive quality which ren- 


| by the ſuper-abundant Acid of the Corroſive Subli- 


mate. For this reaſon the mixture muſt be ſu- 
blimed; and by this ſublimation only is the true 


union effected. Nor is one ſingle ſublimation ſuf- 


ficient: no leſs than three are neceſſary to deprive 
ry 


ders 


1 
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ders it poiſonous. After the third ſublimation, the 
Sublimate being put upon the tongue gives no 
conſiderable ſenſation of acrimony; nor doth it re- 
tain any more of its former activity than is requiſite 
to make it a gentle purgative, when adminiſtered 
from ſix to thirty grains er a doſe. 

lf a leſs quantity of Mercury than that aboye di- 
rected be mixed with the Corroſive Sublimate, the 
| ſuper-abundant Acid will not be ſufficiently ſatu- 
rated ; and the leſs Mercury i is added, the more of | 
its corrofive virtue will the Sublimate retain. 

If, on the contrary, a greater quantity of Mer- 

cury be added, there will be more than the Acid 
can poſſibly diſſolve, and the ſu ee quantity 
will remain in its natural form Quick-ſilver. * 
is better therefore to err in the exceſs than in the 
defect of the proportion of Mereury to be added 5 
becauſe the Corrofive Sublimate will take up no 
more than 1s neeeſſary to dulcify i Ry” 

Part of the Acid of the Corroſive Sublimate i is 
allo diſſipated in vapours during the operation; and 
it is neceſſary to allow room for theſe vapours to. 
circulate, and a vent to give them paſſage, or elſe 
they will burſt the veſſels. Theſe are our reaſons 
for leaving an empty ſpace in the ſubliming veſlels,, 
and for having their necks no more than five or ſix 
inches long. 

The matter which ſublimes into the neck of the 
veſſel is always very acrid; for which reaſon it 
muſt be ſeparated. from the Sweet Sublimate. 
There remains alſo at the bottom of the matraſs an 
earthy, reddiſh matter; which probably comes from 
the Vitriol employed in making the Corroſive Su- 
blimate. This matter muſt likewiſe be 1 as 
uſeleſs after ed ſublimation. 85 
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1 Tie Panacea of Mercury. 5 
3 P ULVERISE ſome Sweet Sublimate, and 
ET; ſublime it in the ſame manner as you did. 

thrice before. Repeat this nine times. After 

theſe ſublimations it will make no impreſſion on the 

| tongue. Then pour on it aromatic Spirit of Wine, 

andi fet the whole in digeſtion for eight days. Af- 

. ter that decant the Spirit of Wine, and dry what 


4 remains, which is the Panacea of Mercury, 
TVC 
E Tux great number of ſublimations, which the 
| Sweet Sublimate is made to undergo, ſweeten it ſtill 
more, and to ſuch a degree that it leaves no ſenſa- 
* tion on the tongue, nor hath any purgative virtue. 
Ĩ!he Spirit of Wine, in which it is digeſted after 
RE all the ſublimations, is deſigned to blunt. ſtill more 
1 Acne of any acid particles that may not 
hape been ſufficiently dulcified by the preceding 
bi ſublimations. VVV 


1 As Mercury is the ſpecific. remedy for venereal 

1 ; * _diforders, ſundry preparations thereof have been at- 
1 tempted with a view to produce different effects. 
Sweet Sublimate is purgative; and for that reaſon is 
not quite proper for procuring a ſalivation, becauſe 
b it carries off the humours by ſtool. The Panacea 

BW of Mercury, which, on the contrary, is not purga- 

|. tive, may raiſe a ſalivation when taken inwardly. 
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F. G Curvature of he jnſde of the upper par of the 


Fire-place. 


I. The Shaft or Cy. 


1 4 OY SE _ 


rs rounrem. 
"0 Cupelling FRO, 


A. The Aſh-hole. - 
B. B. Its fliding Doors. 2 85 
C. The Fire- place. | 1 
D. D. Its fliding Doors. | 
E. F. Small mr in the Sliders. | 
G. G. Holes for Bars to bear the Muffles. | 
H. H. H. Iron braces in the forepart of the Furnace, which 
form grooves for the Doots of the F ire-place and Aſh- 
hole to flide in. 
I. The upper pyramidal part of the Furnace. 
An aperture therein for managing the Coals. 
L. The opening at top. WP 
M. The Pyramidal Cover. : 
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N. The. Chimney or end of the Shaft, on which the 


conical Funnel may be fitted. 

O. O. O. O. Handles for moving the fiding Doors. 
P. P. Ears of the Pyramidal Cover. - 

N. B. The Furnaces, as repreſented in the two laft 
Plates, are not in due proportion to each other; The 
Cupelling Furnace is much larger than it ſhould be, with 
reſpe& to the Melting Furnace. Theſe dimenfions are 

here given it, only that all its parts. might be more diſ- 
tinctly expreſſed, than could have been done if we had 
made it leſs. | 
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